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Project Summary/Abstract and Relevance 
 Gestational diabetes (GDM) complicates ~500,000 pregnancies annually resulting in significant maternal 
and fetal morbidity. Recurrent GDM is common and perpetuates a cycle of risk for unhealthy weight and 
metabolic disease in mother and her future children. Our current macronutrient recommendations and dietary 
strategies for pregnant women have failed to reduce maternal obesity, prevalence of GDM, or the risk for 
recurrent GDM. Several appetite signaling hormones and peptides such as ghrelin, peptide YY (PYY), and 
glucagon-like peptide 1 (GLP-1) are involved in insulin sensitivity and secretion, weight control and fat 
deposition, and they may be important in the pathogenesis of GDM, the maintenance of postpartum excess 
weight, and the recurrence of GDM. We will prospectively enroll 30 obese pregnant women (15 with a prior 
history of medically treated GDM and 15 with no prior history) in a randomized cross-over study to accomplish 
the following specific aims: 1) To measure fasting and postprandial appetite signaling hormone and gut 
peptide levels among women with and without prior history of GDM; 2) To quantify maternal appetite signaling 
hormone and gut peptide responses following a routine macronutrient low-glycemic meal vs. a higher protein 
low-glycemic meal; 3) To measure associations between appetite signaling hormone and gut peptide 
responses following a routine macronutrient low-glycemic meal versus higher protein low-glycemic meal and 
pregnancy outcomes (maternal GWG, infant birthweight, presence of GDM). Our translational research 
proposal builds upon animal and human data on appetite signaling hormone and gut peptide 
responses to generate formative data for an application for extramural funding to conduct a 
randomized clinical trial of innovative dietary strategies to reduce GDM.   
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Narrative 

Gestational diabetes (GDM) complicates ~500,000 pregnancies annually resulting in 
significant maternal and fetal morbidity. Recurrent GDM is common and perpetuates a 
cycle of risk for unhealthy weight and metabolic disease in mother and her future 
children. Our current macronutrient recommendations and dietary strategies for pregnant 
women have failed to reduce maternal obesity, prevalence of GDM, or the risk for 
recurrent GDM. Our translational research proposal builds upon animal and human data 
on appetite signaling hormone and gut peptide responses to generate formative data for 
an application for extramural funding to conduct a randomized clinical trial of innovative 
dietary strategies to reduce GDM.   
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RESOURCES/FACILITIES 
THE UNIVERSITY OF NORTH CAROLINA AT CHAPEL HILL 
Research Environment 
 The University of North Carolina at Chapel Hill (UNC-CH) has a strong presence nationally in the medical/
academic research community as reflected in a number of national rankings for research universities in the 
U.S. UNC ranks among the top U.S. public universities in research support. Faculty attracted more than $803 
million in total contract and grant funding in fiscal 2010 – up 12.2percent over the previous year and double 
the amount awarded a decade ago. This year’s figure includes a strong showing ($171 million) in the level of 
federal stimulus research funding awarded as part of the American Recovery and Reinvestment Act. With its 
steady growth over the past 14 years, research funding has become the University’s largest revenue stream 
(40percent) – a great tribute to the success of the faculty and a multidisciplinary approach to advancing 
knowledge and science. 
 UNC is the top public university in the South, and one of only two universities, public or private, from North 
Carolina cited in the NIH's top 20. UNC is listed sixth, Duke University ranks seventh overall with $385.7 million.  All 
five UNC-Chapel Hill health affairs schools ranked in the top 20 for NIH funding when compared with their peers.  
The School of Public Health ranked fifth, the School of Dentistry ranked eighth ($9.0 million), the School of Nursing 
ranked twelfth ($3.46 million), and the School of Medicine ranked 

 fifteenth
UNC . provides a unique setting for clinical and translational research because of the highly collaborativeand strong multidisciplinary intellectual collaboration. According to the 2012 US News and World Report’s 

“Best Colleges,” UNC-CH ranks fifth among US public universities (for the tenth year in a row) and 29th among 
all institutions of higher learning. UNC’s research grants and contracts totaled $788,024,812 million in fiscal 
year 2011; year to date for fiscal year 2012 is $682,264,296.   
 In 2008, the University was awarded a prestigious Clinical and Translational Science Award (CTSA) – 
 This is accomplished by reducing the time it takes for laboratory discoveries to become treatments for 
patients, engaging communities with clinical research efforts, and training a new generation of clinical and 
translational researchers. These tasks are managed by the North Carolina Translational and Clinical Sciences 
Institute (NC ) which is detailed further in this proposal.  
Libraries 
 North Carolina's academic and research communities benefit from a library with 6.7 million volumes and 
80,000 serial titles that perennially ranks among the best research libraries in North America as judged by the 
Association of Research Libraries. The most recent association listings place Carolina 15th among 115 
research libraries in North America. UNC's Southern Historical Collection, with more than 24 million unique 
items, is the largest collection anywhere of materials that document the region. 
 A network of libraries and reading rooms across the campus supports the University of North Carolina's 
academic, research, and professional programs. More than 300 library staff members provide library services 
to Chapel Hill students, faculty, and staff as well as researchers from throughout North Carolina and across 
the globe. The University libraries combined holdings exceed 5 million volumes; 4 million microforms; nearly 2 
million government publications; 20 million manuscripts; hundreds of thousands of audiovisuals, maps and 
photographs; and thousands of electronic titles. In terms of subject scope, campus libraries cover most areas 
of the fine arts, biomedical and physical sciences, humanities, law, and social sciences. 
 The University Library, also known as the Academic Affairs Library, consists of the Walter Royal Davis 
Library, the main library that principally serves the humanities and social sciences; the Robert B. House 
Undergraduate Library that includes the major reserve reading materials and the Media Resources Center; the 
Louis Round Wilson Library, a special collections facility that includes the Manuscripts, Maps, and Rare Book 
collections, the North Carolina Collection and gallery; and nearly a dozen branch libraries covering art, biology, 
chemistry, geological sciences, information and library science, math/physics, marine sciences, music, and city 
and regional planning. 
 The Health Sciences Library, the Katherine R. Everett Law Library, and several independent libraries, 
including, for example, the Carolina Population Center Library, Highway Safety Research Center Library, 
and Park Library of Journalism and Mass Communication complete the campus network. 
University IT infrastructure 
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 The UNC Office of Information Technology Services major computing equipment is available to 
researchers through the University's central services. These include: a large multi-processor workstation 
cluster running the Unix operating system with access to terabytes of storage; a robotic tape cartridge system 
with multiple drives used by a variety of centrally-provided machines for backup and archival; an IBM 3090 
computer running MVS/ESA with JES2 and VM/CMS both under VM/XA (a large water-cooled mainframe with 
a vector (supercomputer) facility); 52 IBM 3380-type disk drives (at least 80 billion bytes); 1 STK 4400 
automated cartridge system that is a robotic retrieval system capable of storing 6,000 high-density tapes and 
delivering them to users within 30 seconds; several local 3174/3274 controllers; 9 STC 3670 tape drives 
(6250bpi); computer tape backup in separate buildings. Also, UNC has 10 megabit per second switched 
ethernet to the desktop, 100 megabit connections to all campus buildings, and gigabit connections to the larger 
Internet as an early adopter of Internet II.  The North Carolina Supercomputer Center is located in the 
Research Triangle Park between Chapel Hill, Raleigh, and Durham. The Supercomputer Center has a Cray Y-
MP/432 with associated equipment.  All servers on the UNC system are firewalled at the campus perimeter 
with data backed up nightly.  Physical access to the equipment is tightly controlled; end user access is 
controlled by a centrally-managed directory service, and is password protected.  
Computer Software 
 An extensive library of software is available on the UNC campus via site licenses or volume purchase 
agreements. The collection includes all the common statistical analysis languages and packages (SAS, S-Plus, 
SPSS-X, BMDP, SUDAAN, etc.); development languages (C++, C, Java, PL/1, Fortran, etc.)  Packages such 
as SAS are available on multiple platforms. An analysis can scale from the smaller capacities of a personal 
computer, then on to the larger capacities of a departmental Unix workstation and finally to the multiple-
processor workstations and clusters provided centrally by the campus information technology organization. 

THE UNC HEALTH AFFAIRS CAMPUS 
 Unlike many universities in which the medical center is located miles from the main campus, the UNC 
Academic Affairs campus and the Health Affairs campus are contiguous. This proximity fosters ongoing 
collaboration between faculty investigators from a wide variety of disciplines, as noted in this application. 
Among the disciplines under the Academic Affairs division, a number of departments have high national 
rankings. The departments of Library Science, Chemistry, Humanities, Social Sciences, Public Affairs, 
Psychology, Social Work, Business, Computer Science, and Biological Sciences are all ranked in the top 25 
for the quality of their graduate programs (US News and World Report, 2010 issue). UNC also has an 
exceptionally strong postdoctoral training program, with more than 660 postdoctoral fellows continuing their 
research training on the Chapel Hill campus. According to the most current data available, Carolina is ninth in 
public universities in terms of numbers of postdoctoral fellows, who have been attracted to Chapel Hill because 
of its research strength. 
 UNC-CH is one of only four public universities that have medicine, pharmacy, dentistry, nursing, and 
public health schools all located on a single, contiguous campus. This arrangement encourages the formal 
and informal exchanges that enhance the concepts and resources of individual researchers, often resulting in 
new, cross-disciplinary collaborations.  
 Each of these schools has attained a position of national leadership in its respective field. In the 2009 US 
News and World Report Graduate School Rankings the School of Pharmacy was ranked number two; the 
Gillings School of Global Public Health was ranked number three; the School of Medicine was ranked 
number nineteen; and the School of Nursing was ranked number five. The Schools of Pharmacy, Social Work 
and Medicine were all ranked in the top three performing units in NIH grant and contract dollars received by 
their faculty at UNC; up 26 percent to $16.5 million, up 26 percent to $12 million, up 19 percent to $356.8 
million, respectively. 
The School of Medicine 
 The UNC School of Medicine was formally established in 1879, but there is evidence that medical 
instruction was given in Chapel Hill prior to the Civil War.  At the time, there were three faculty members and a 
total of 37 individuals who had attended this early School of Medicine. 
 Today the School of Medicine is home to 1,380 full-time and 156 part-time faculty members.  There are 27 
departments and 36 centers/programs with 160 entering MD students each year with a total enrollment of 734. 
UNC currently has an integrated health care system that includes both the School of Medicine and UNC Health 
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Care; both organizations are committed to service in education, research and patient care to serve the 
people of North Carolina and beyond.   
Medical school funding from the NIH more than doubled in the early 2000s, exceeding $213 million in fiscal year 2004. In calendar year 2010, 
research funding for the School of Medicine nearly doubled again, exceeding $423 million. 

Department of Obstetrics and Gynecology/School of Medicine 
 The Department of Obstetrics and Gynecology has six divisions, representing all of the board certified 
subspecialties of ObGyn.  The divisions are Advanced Laparoscopy and Pelvic Pain, Gynecologic Oncology, 
Maternal Fetal Medicine, Reproductive Endocrinology and Infertility, Urogynecology and Reconstructive 
Pelvic Surgery, and Women’s Primary Healthcare.  The department currently has over 17 faculty members 
conducting clinical research, with 51 clinical trials undertaken in the last three years within the department. All 
computers are connected via the local area network to the University mainframe computers. Dr. Boggess, 
the PI of this proposal, is a Professor in the Division of Maternal Fetal Medicine within the Department 
of Obstetrics and Gynecology.  The MFM Division is housed in an office suite within the Department of Obstetrics 
and Gynecology on the third floor of the Old Clinic Building.  Each MFM physician has a private office equipped with 
computers and telephones.  In addition the division has a conference room within its space equipped with a state 
of the art LCD projector and high definition monitor.  Outpatient obstetrics is located adjacent to Labor and 
Delivery now that the Women’s Hospital is a reality.  The opening of the Women’s Hospital means all offices 
described in this section are within easy walking distance (<300 yards) of each other.  In addition, Dr. 
Boggess has access to offices, conference room space, and teleconferencing capabilities at the Center for 
Women’s Health Research, which is described in a preceeding section of this proposal.   

Computers - Department of Obstetrics and Gynecology 
 The Department maintains personal computers with Intel dual core processors and a minimum of 2.99 GB 
RAM.  These computers are used by the physicians and support personnel.  Each is connected to their 
respectivedepartmental and UNC networks.  Each clinic exam room, consultation room, and operative suite 
within the UNC Women’s Hospital has a personal computer that is dedicated exclusively for record-keeping.  
These computers are linked to the Clinical Work Station of the UNC Hospitals, making hospital census, 
laboratory results, operative and radiology reports, discharge summaries, and clinic notes available online.  

Each personal computer is linked to a sophisticated information technology system maintained by the 
University of North Carolina. Fiber optic cable allows high-speed access to the Internet and the UNC 
Computing Center.  This centralized computer facility consists of a SUN ES-1000 with 32 400 MHz processors 
and 16 GB of main memory.  Internally, the department possesses an impressive inventory of computing 
power configured to accommodate the most demanding of research designs.  All computers are networked to 
Novell and Linux file servers, an arrangement that allows users to exchange files and to print to networked 
peripheral devices.  The servers also function as repositories for shared applications and administrative and 
project-related information.  The department maintains a full complement of sophisticated current software 
applications that are used for statistical analysis, project management, graphics, web publishing, data 
management, and databases. 

Offices—Department of Obstetrics and Gynecology 
 The Department is housed in a spacious office suite juxtaposed between the Health Affairs Library, Women and 
Children’s Hospital, Ambulatory Clinic, and the Schools of Dentistry, Public Health, and Pharmacy.  This location maximizes 
critical linkages between the division, hospitals, and university.  Each division, department, and center utilizes 
its own office space on the campus of UNC, all of which are located a short walking distance or campus bus 
ride from one another. The office resources include communications using state-of-the-art equipment with the 
UNC Information Technology Services and an intranet of micro-computers used for word and data processing, 
presentation development, and desktop publishing. There is immediate, 24-hour electronic communication with 
co-workers located throughout the world via its Internet video conferencing. In addition, laboratory space is 
available to each establishment conducting clinical research. Lastly, office support staff and materials are 
available for use. 
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North Carolina Women’s Hospital 
 Subjects for this proposal will be recruited from the UNC Women’s Clinic and Hospital.  The Women’s 
Hospital opened in the fall of 2000, bringing into a single structure nearly all resources dedicated to the 
provision of health care services for women.  The facility includes Women’s Outpatient Services, Assisted 
Reproductive Technology Services, Gynecology Oncology Outpatient Services, Labor & Delivery/Birthing 
Center with four LDRPs and ten LDRs, an Obstetric Inpatient Unit, a Newborn Nursery with 28 beds and 14 
bassinets, a Women’s Resource Center, a Gynecology/Gynecologic Oncology Inpatient Unit with 22 beds, and 
a 20,000 square foot Labor and Delivery Suite. 
Obstetrical Outpatient Facilities   
Obstetrical care is practiced within the University of North Carolina Women's Clinic.  The Department has two 
modules with over 20,000 square feet of floor space.  There are thirty-two exam rooms, sixteen consultation 
rooms, and four treatment rooms.  The Ultrasound Unit is equipped with five ultrasound machines including a 
360 degree ultrasound.  A computerized reporting system and database are integral components of the 
Ultrasound Unit.  All images are captured and stored in digital format.  Patients are recruited for clinical studies 
during their visits at the Women's clinic, and ultrasound, clinical, laboratory data are available through the 
prenatal record. Study staff have office space allocated in the clinic, which allows for easy access to patients 
for study recruitment. Offices are locked, and are outfitted with PC desktop computers which are password 
protected and only accessible by study staff. 

LABORATORY FACILITIES 
 UNC-CH has many state-of-the-art core laboratory facilities available on campus. While each of these core 
facilities is sponsored by one or more specific units (centers, programs, etc.), there is particular emphasis on 
the efficiency of shared-use of technical staff, equipment, and facilities. Core labs have combinations of state, 
federal, and institutional core funding to support such sharing arrangements. They also have a mandate, and in 
some cases, specific set-asides of funding to assist the career development of new investigators.  
The core facilities include the following: Advanced Cell Technologies Core, Animal Clinical Chemistry and 
Gene Expression Labs, Animal Models Core Facility, Bioinformatics Center, Biomolecular X-ray 
Crystallography Facility, Biometric Consulting Laboratory, Biostatistics Core Facility, Chromosome Imaging 
Facility, Computational Structural Biology, Confocal Microscope, DNA Sequencing Facility, Flow Cytometry 
Facility, Genomics Core and Microarray Facility, Gnotobiotic Animal Core, High Throughput Genotyping 
Laboratory, Histopathology Core Facility, Immunotechnology Core Facility, Light Microscopy Core Facility, 
Macromolecular Interactions Facility, Mass Spectrometry and Proteomics, Microscopy Services Laboratory, 
Molecular Epidemiology Core Facility, Mutant Mouse Regional Resource Center, NMR Facility, Nucleic Acid 
Core Facility, Oligonucleotides, Protein Chemistry, Protein Core Facility, Structural Bioinformatics, Tissue 
Culture Facility, Tissue Procurement Facility, Vector Core Facility. The philosophy behind all of the core 
facilities at UNC is that each facility has its own expert, permanent staff whose job it is to facilitate the use of 
new technologies by all investigators. This includes both faculty and trainees. Thus the core facilities are 
particularly effective at introducing investigators to technologies with which they may be unfamiliar. 

RELEVANT CENTERS AND PROGRAMS ON THE UNC 
CAMPUS The Center for Women’s Health Research at UNC (CWHR) 

CWHR was founded in 2000 as a joint effort of the School of Medicine and the Cecil G. Sheps Center for 
Health Services Research.  The mission of the Center is to improve women’s health through research by 
focusing on diseases, disorders and conditions that affect women only, women predominately, and/or women 
differently than men.  Because the field of women’s health is extremely broad, the Center has adopted five 
topical areas to help focus research efforts over the next ten years:  

• Perinatal health
• Cancers affecting women
• Obesity and diabetes
• Women’s cardiovascular health
• Women’s mental health and substance abuse

 As the focal point for women’s health research efforts on campus, CWHR stimulates scientific endeavors 
within, among, and across all schools, colleges, centers, and institutes on campus.  It is a small organization 
seeking to identify and link existing efforts in women’s health research with related work in other fields, bringing 
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multiple perspectives to bear on the complex issues inherent in studying and understanding women’s health 
and wellness.  Center personnel mine data on current research efforts, identifying gaps and areas of 
opportunity, discovering new avenues for exploration, mobilizing the research community to develop ways of 
addressing the gaps and opportunities, and facilitating new areas of research. In addition, CWHR is the 
Women’s Health Research Program within the Cecil G. Sheps Center for Health Services Research.  This 
program emphasizes research related to improving the delivery of health services to women in the state, 
nation, and throughout the world.  As typical of the Center’s way of work, their operating principle is to provide 
connections among research peers, foster career development, infrastructure, and to assure the visibility of 
women’s health research at UNC-Chapel Hill. As an active member of the CWHR Dr. Boggess will have 
access to all of the available resources to conduct this research. 
Clinical and Translational Research Center 
 The UNC Clinical and Translational Research Center (CTRC) has expanded from the UNC General 
Clinical Research Center (GCRC) and is still one of the very first facilities of its kind, having received its initial 
funding from the NIH in 1960. Now, in grant year 49, this center represents one of only a handful of GCRCs 
that have received continuous support from the NIH since the very inception of the program.  The new CTRC 
combines the old GCRC, NCTraCS and two patient services locations. The Burnett-Womack location, 
adjacent to the main hospital, houses clinic facilities: nursing and phlebotomy support and 15 exam rooms 
available Monday-Friday 7a.m. to 12 p.m. The UNC Memorial Hospital location provides intensive nursing 
support and phlebotomy services, 10 outpatient exams rooms and 10 inpatient rooms are available 24 hours a 
day, seven days a week.  This location also offers a Research Subject Advocacy office, a Hispanic Outreach 
program, and, upon request, offers biostatistical assistance and a bionutrition core. Both facilities are equipped 
with specimen processing labs and equipment, -80 degree freezers and limited storage areas for study 
supplies. Center staff assists with the preparation of the IRB application, CTRC addendum, sponsor regulatory 
package, Investigational Drug Service request, budget negotiation, Office of Clinical Trials request form, and 
internal budget and internal processing forms.  
 The CTRC UNC Memorial Hospital location is a modern, renovated 11,000 square foot inpatient-
outpatient facility that occupies the entire third floor of the Bed Tower section of UNC Hospital in the very heart 
of the Medical Center. The south side is the Inpatient Facility which includes a spacious, centrally-placed 
nursing station and 10 private inpatient rooms, each of which is available to UNC investigators on a 24-hours/
day, 7 days/week schedule. The north side of the CTRC is the Outpatient Facility, which consists of a 
reception area, a nurses station, an area used for the measurement of height, weight, and vital signs, a 
phlebotomy/blood processing room, six private, fully-equipped examination rooms and one small consultation 
room, an IV infusion room, and a waiting/dining room. The inpatient and outpatient rooms are contiguous 
which allows maximum flexibility in scheduling and staffing.  
 In addition to the inpatient and outpatient facilities, the CTRC houses and staffs a complete 
research/metabolic kitchen with complete food service capabilities. The research dietitian is a valuable asset to 
the study team, bringing nutrition knowledge and research expertise to our protocol. The dietitian provides 
consultation for study design with consideration of research aims, possible confounders, subject burden, food 
safety, nutrition status, research methodology, grant budgets, and available resources to accomplish your 
research goals. Throughout the study the research dietitian will work closely with investigators to ensure the 
integrity of the study. The dietitian's expertise in study implementation and attention to detail at every step is 
essential to the achievement of our research goals. The research dietitians have unique knowledge and 
experience in data collection methods and in the analysis of nutrient intake.  
In addition to the physical facility, the CTRC makes a number of other resources available to all 
UNC investigators. These resources include: 

• A consultation service that includes both a biostatistician and an epidemiologist. Both of these 
individuals are faculty members in our internationally recognized School of Public Health, and each has 
regular office hours on the CTRC. The biostatistician is Dr. Paul Stewart has been instrumental in the 
development of all of the current CAP awards as well as Dr. Ataga's National Center for Research 
Resources (NCRR)-supported K23 award. The CTRC epidemiologist is Dr. David Weber. In addition, 
Dr. Weber also serves as the Director of Educational Activities for the CTRC.

• A core research laboratory, which conducts a variety of sophisticated analyses. Of particular note are 
the catacholamine and β–endorphine determinations, which run on a daily basis for numerous other 
CTRC investigators. In addition, CTRC recently expanded their Core Lab to include a mass
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spectrometry facility that we were able to obtain with funds from a successful NIH Shared 
Instrumentation Grant. There is a newly established Body Composition Core Laboratory that includes a 
metabolic cart and a whole body DEXA scanner. 

• A full-time computer systems manager (Mr. Clarence Potter) who has been able to create a local area 
network (CTRCnet) on the CTRC. This network makes available to all CTRC investigators an extensive 
array of both hardware and software. Furthermore, through existing high-speed connections within the 
School of Medicine Information Network (SOMIN), the computer center is easily accessible to 
investigators from throughout the medical center and UNC campus as well as from more distant sites.

• Research Subject Advocate Office. This office provides on-site oversight of all CTRC protocols from the 
perspective of subject safety. The office provides guidance to investigators in formulating safety-
monitoring plans that are now required for all CTRC studies, as well as spot audits of the consenting 
process and investigator records.

The UNC CTRC is staffed by a dedicated and thoroughly professional group of individuals, including over 20 
research nurses and dieticians. The CTRC nurses, the staff of the research kitchen, the informatics core 
director, the biostatistician, the clinical epidemiologist, and the program directors all work together as a team to 
ensure that each aspect of clinical investigation-from the design of the study to the conduct of the research, 
analysis of the data, and reports of the results-is carried out with utmost care and attention to every detail to 
ensure the safe and effective conduct of all aspects of our human investigation. In addition, the CTRC nursing 
staff does everything possible to make certain that each protocol is conducted in compliance with all aspects 
of human subjects regulations. As with each CTRC, the center recently received approval from NCRR to 
establish an Office for Research Subject Advocacy (RSA). 
HUMAN SUBJECTS PROTECTIONS 
UNC Office of Human Research Ethics 
 The Office of Human Research Ethics (OHRE) is responsible for ethical and regulatory oversight of 
research at UNC-Chapel Hill that involves human subjects. The OHRE administers, supports, and guides the 
work of the Institutional Review Boards (IRBs) and all related activities. Any research involving human subjects 
proposed by faculty, staff, or students must be reviewed and approved by an IRB before research may begin, 
and before related grants may be funded. OHRE and the IRBs are critical components of the coordinated 
Human Research Protection Program, which serves to protect the rights and welfare of human subjects. All 
components of this program must work together to ensure institutional compliance with ethical principles and 
regulatory requirements. The following is a mission statement for the coordinated Human Research Protection 
Program: 
 The University of North Carolina at Chapel Hill is committed to expanding and disseminating knowledge for 
the benefit of the people of North Carolina and the world. An important part of that commitment to knowledge 
is research of the highest quality on all aspects of the health and behavior of people, and such research is only 
possible through the participation of humans as research subjects. Human subjects are partners and 
participants in research and a precious resource to the university. At UNC-Chapel Hill, human subjects 
research is a privilege, but not a right. Consistent with that philosophy, it is the mission of the UNC-Chapel Hill 
Human Research Protection Program to ensure that: 

1. the rights and welfare of human subjects are paramount in the research process;
2. the highest standards of ethical conduct are employed in all research involving human subjects;
3. research investigators are properly trained in the ethical and regulatory aspects of research with human

subjects;
4. research investigators deal honestly and fairly with human subjects, informing them fully of procedures

to be followed, and the risks and benefits of participating in research; and
5. research using human subjects at UNC-Chapel Hill conforms with all applicable local, state, and federal

laws and regulations and the policies of the university.
Human Research Ethics Training 
Human Research Ethics Training at UNC is governed by the University Policy on Education and Certification 
of Investigators Involved in Human Subjects Research; this document can be accessed at 
http://research.unc.edu/ohre/education_policy.php.  UNC utilizes the CITI Online Course for Human Research 
Ethics Training; certifications are maintained in the UNC Human Research Ethics Training Database 
(http://cfx3.research.unc.edu/training_comp/).    
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OHRE Services to the UNC-CH Community 
The OHRE provides a significant number of services to the academic community including: 
• Integrated oversight of ethical and regulatory issues in human subjects research conducted at UNC-

Chapel Hill; effective and efficient IRB review, expertise of 100 members across seven IRBs, proactive
consultation and training

• Development of common tools and resources; standardized application form for all IRBs, standardized
consent form templates, OHRE web site, standard operating procedures, database for managing and
tracking protocols, campus-wide help desk

• Facilitation and strengthening of links to other entities involved in oversight of human research at
UNC-Chapel Hill

• Provision of additional resources to improve services and functioning such as compliance and
monitoring, training and education, information services and administration

• Achievement of accreditation for UNC-CH through the Association for the Accreditation of Human
Research Protection Programs (AAHRPP).

 The University of North Carolina at Chapel Hill has committed to uphold regulatory and ethical standards 
through a Federal Wide Assurance approved by the federal Office for Human Research Protections and our 
agreement is FWA4801. OHRE and the IRBs are guided by Standard Operating Procedures. An Advisory 
Committee with broad representation across campus also provides counsel to OHRE. 

 The Biomedical IRB, formerly School of Medicine IRB, is comprised of four committees. This 
committee reviews research involving School of Medicine, School of Pharmacy, UNC Hospitals, and 
research in other units that involves biomedical interventions. Expertise is focused on medical, surgical, 
physiological or pharmacological studies and includes research with drugs, devices, counseling, or other 
interventions. The following is a mission statement for the coordinated Human Research Protection 
Program: 
Human Research Protection Program Mission statement 
 UNC is committed to expanding and disseminating knowledge for the benefit of the people of North 
Carolina and the world. An important part of that commitment to knowledge is research of the highest 
quality on all aspects of the health and behavior of people, and such research is only possible through the 
participation of humans as research subjects. Human subjects are partners in research and a precious 
resource to the university.  At UNC, human subjects research is a privilege, not a right. Consistent with 
that philosophy, it is the mission of the UNC Human Research Protection Program to ensure that: 

• The rights and welfare of human subjects are paramount in the research process;
• The highest standards of ethical conduct are employed in all research involving human subjects;
• Research investigators are properly trained in the ethical and regulatory aspects of research with

human subjects;
• Research investigators deal honestly and fairly with human subjects, informing them fully of procedures

to be followed, and the risks and benefits of participating in research; and
• Research using human subjects at UNC-Chapel Hill conforms with all applicable local, state, and

federal laws and regulations and the policies of the university.
Current IRB structure 
 Formerly school-based IRB operations have been integrated into a centralized office, reporting through a 
single director to the Vice Chancellor for Research and Economic Development. The goal is to maximize protection of 
human research subjects at UNC-Chapel Hill through the effective and efficient use of campus resources, 
increased capacity and accountability and standardization of best practices. 
Which IRB is used is typically determined by the home department of the principal investigator. The three IRBs 
at UNC are: 
Behavioral IRB reviews research in psychology, child development, education, anthropology, information and 
library science, social work, journalism, and many other disciplines.  Expertise is focused on research in 
behavioral and social sciences and the humanities.  
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Figure 1.  UNC IRB Turnaround Times 2011

Expedited Reviews 
(N=934 for all IRBs)

N=534

N=232

N=168

Full Board Reviews 
(N=238 for all IRBs)

N=187

N=46

N=5

Biomedical IRB is comprised of four committees: School of Medicine, School of Pharmacy, UNC Hospitals, 
and Other units that involve biomedical interventions.  Expertise is focused on medical, dental, surgical, 
physiological or pharmacological studies and includes research with drugs, devices, counseling, or other 
interventions. 
Public Health/Nursing IRB reviews research from the School of Public Health, School of Nursing, nursing-
related studies at UNC Hospitals, non-medical research from Injury Prevention Research Center, Carolina 
Population Center, Health Promotion Disease Prevention, and Sheps Center.  Expertise is focused on 
behavioral, social, organizational, epidemiological, and other research in a public health or nursing context. 

During 2011, the three UNC IRBs 
reviewed a total of 1,172 studies, 934 that 
were expedited reviews and 238 that 
required full Board review.  Of the 934 
expedited reviews, 168 were approved 
without changes (median of four days), 
534 were approved with one response 
from the PI (median of 19 days), and 232 
required two responses from the PI before 
approval was granted (median of 30 days). 
Full Board review typically takes a little 
longer, but the data remain quite good 
(Figure 1). Of the 238 studies that went to 
full Board review, five were approved with 
no changes (median time four days), 187 
were approved with one response from the 
PI (median time 39 days), and 46 were 
approved with two responses (median 65 
days).  

According to a survey among Clinical and 
Translation Science Award (CTSA) sites in 
2009, UNC was ranked ninthof 29 
participating sites on number of days to 
IRB approval.  The UNC IRBs continue to 
focus on improvement, and during the past 
year have moved to an online submission 
process.   Data for turnaround times since 
the cutover are not yet available, but the 
anticipation is that electronic submissions 
will contribute to the overall positive trend 
in the improvement of the UNC IRB cycle. 

Regulatory documents 
The following documents are available 
through the UNC Office of Human Research Ethics: 

Federal Wide Assurance (FWA) 
The University of North Carolina at Chapel Hill has committed to uphold regulatory and ethical standards 
through a Federal Wide Assurance approved by the federal Office for Human Research Protections (OHRP).  
Our agreement with OHRP is FWA4801; the link to this document can be found on the OHRE website at 
http://research.unc.edu/ohre/regdocs.php.  

Statement of Compliance 
This document attest that the Institutional Review Boards at the University of North Carolina at chapel Hill, 
administered by the office of Human Research Ethics, are organized and operate according to applicable laws 

Facilities Page 15

Principal Investigator/Program Director (Last, first, middle): Boggess, Kim, A



and regulations governing research involving human subjects. The link to this document can be found on the 
OHRE website at the above url.   

Standard Operating Procedures (SOP)  
The University of North Carolina at Chapel Hill Human Research Protection Program Standard Operating 
Procedures describes the policy and procedures that guide the IRBs at our University.  This manual is directed 
to IRB chairs and members, the staff of the Office of Human Research Ethics, and other affiliated persons, and 
includes policies and procedures applicable to these persons in their capacities with the IRB. The link to SOPs 
can be found at the OHRE website.   
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BIOGRAPHICAL SKETCH 

NAME  Boggess, Kim A. POSITION TITLE 
Professor 

eRA COMMONS USER NAME  kboggess 
EDUCATION/TRAINING  (Begin with baccalaureate or other initial professional education, such as nursing, and include postdoctoral training.) 

INSTITUTION AND LOCATION DEGREE 
(if applicable) YEAR(s) FIELD OF STUDY 

BS 
MD 

Residency 
Fellowship 
Fellowship 

1982-1986 Nutrition 
1986-1990 Medicine 
1990-1994 Ob/Gyn 
1994-1995 Infectious Diseases 
1995-1997 Maternal-Fetal Medicine 

Cornell University, Ithaca, NY 
SUNY @ Stony Brook, Stony Brook, NY 
University of Washington, Seattle, WA 
University of Washington, Seattle, WA Duke 
University Medical Center, Durham, NC 
University of North Carolina, Chapel Hill, NC Certificate 2006 Health Disparities Research 

A. Personal Statement 

I have a broad background in maternal-fetal medicine, with expertise in infection and inflammation in 
pregnancy and I have just entered the field of diabetes translational research. I have recently begun to 
investigate the public health implications of identifying and mitigating long-term health risks of obesity and type 
2 diabetes among pregnant women. As the alternate PI for the Maternal Fetal Medicine Units (MFMU) 
Network at UNC, I assisted in the execution of the Gestational Diabetes in Pregnancy trial at UNC, which 
demonstrated that treatment of mild forms of glucose intolerance in pregnancy improved perinatal outcomes. I 
am currently the PI for an MFMU proposal to study the effects of metformin versus insulin for type 2 diabetes 
in pregnancy. In addition, to complement my expertise I have engaged local experts as co-investigators and 
created a new multidisciplinary team to share their knowledge for implementation of this proposal and 
interpretation of findings; the results of this proposal will serve as pilot data and lay the foundation for a future 
NIH proposal of different dietary strategies to optimize maternal and infant outcomes, reduce morbidity of 
maternal obesity and excessive GWG, and reduce risk for GDM. Gathering this pilot data is critical to future 
success as I enter the field of diabetes translational research. 

B. Positions and Honors 

Positions and Employment 
Acting Instructor, Dept. of Ob/Gyn, University of WA Medical Center, Seattle, WA 1994 – 1995 

1995 – 1997 
1997 – 1999 
1999 – 2005 
2005 – 2011 
2005 – 2011 
2011 –   

Associate, Dept. of Ob/Gyn, Duke University, Durham, NC 
Assistant Professor, Dept of Ob/Gyn, Duke University, Durham, NC 
Assistant Professor, Dept of Ob/Gyn, UNC at Chapel Hill, Chapel Hill, NC 
Director, MFM Fellowship Training, UNC at Chapel Hill, Chapel Hill, NC 
Associate Professor, UNC at Chapel Hill, Chapel Hill, NC 
Professor, UNC at Chapel Hill, Chapel Hill, NC  

Other Experience and Professional Memberships 
2002 – 2005 Council Member, Infectious Diseases Society for Obstetrics and Gynecology 
2002 Invited Reviewer, Pediatric and Maternal HIV Clinical Trials Network Study Section, NICHD 
2003 
2004 
2005 -  
2005 
2005 
2005 
2006 
2006 
2008 - 

Invited Reviewer, Pennsylvania Department of Health 
Invited Reviewer, Australian Government National Health and Medical Research Council 
Invited Reviewer, Pregnancy and Neonatology Study Section, NICHD 
Invited Reviewer, Host Interaction with Bacterial Pathogens Study Section, NIAID 
Select Panel Member, Centers for Disease Control National Summit on Preconception Care 
Invited Reviewer, Special Emphasis Panel, NIAID Clinical Trials Unit Application Section 
Invited Reviewer, AIDS Clinical Trial Unit Application Section 
National Advisory Council on Oral and Medical Health 
Member, Biomedical Institutional Review Board, University of North Carolina 
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2008 
2009 
2010 
2010 
2011 

Invited Reviewer, Pennsylvania Department of Health 
Invited Reviewer, NIH Challenge Grants Panel 
Invited Reviewer, Pennsylvania Department of Health 
Invited Reviewer, NIDCR Study Section 
Committee Member, NICHD Perinatology Study Section 

Honors 
1995 
1997 
1997 
1997 
1998 
1999 
2000 
2000 
2004 
2005 
2009 

John T. Conrad Award for Perinatal Research, University of Washington 
Society of Maternal – Fetal Medicine Foundation Fellowship Award 
Annual Award for Excellence in Resident Education, Duke University Medical Center 
First Prize, Fellow Research Presentation, Duke University Medical Center 
ACOG/3M Pharmaceutical Research Award in Lower Genital Tract Infections 
3M Pharmaceuticals Best Poster Award, Annual Meeting of Infectious Disease Society for OB/
GYN Young Investigator Grant, Meeting of International Soc for the Study of Hypertension in 
Pregnancy Best Young Investigator Award, Annual Meeting of Infectious Disease Society for OB/
GYN Clinical Research Award, American Academy of Periodontology 
Clinical Research Award, American Academy of Periodontology 
Sunstar Foundation Clinical Periodontology Research Award 

C.  Peer-reviewed publications 

Most relevant to current application 

1. Shelton SD, Boggess KA, Smith T, Herbert WN. "Effect of betamethasone on maternal glucose." J Matern
Fetal Neonatal Med 2002;12:191-5.  PMID: 12530617

2. Haeri S, Masouem S, Baker AM, Saddlemire S, Boggess KA.  “The effect of excessive weight gain in
teenage pregnancy.” Am J Perinatol, 2009; 113:300-4.

3. Haeri S, Guichard I, Baker AM, Saddlemire S, Boggess KA.  “The effect of teenage maternal obesity on
perinatal outcomes.”  Obstet Gynecol 2009;113:300-4.  PMID: 1915589

4. Berggren EK, Boggess KA, Stuebe AM, Jonsson-Funk M. “National diabetes data group vs.
Carpenter-Coustan criteria to diagnose gestational diabetes.” Am J Obstet Gynecol 2011;205:253
e1-7.
PMID: 220710535. Berggren EK, Boggess KA, Jonsson-Funk M, Stuebe AM. “Racial disparities in perinatal outcomes among
women with gestational diabetes.”  J Womens Health 2012;21:1-7. PMC3353823

6. Baker AM, Haeri S, Camargo CA Jr, Stuebe AM, Boggess KA. “First trimester maternal vitamin D status
and risk for gestational diabetes (GDM): a nested case control study. Diabetes Metab Res Rev
2012;28:164-68.  PMID: 21818838

7. Hickman MA, McBride R, Boggess KA, Strauss R. “Metformin compared to insulin in the treatment of
pregnant women with overt diabetes: A randomized clinical trial.” Amer  J Perinatol, in press. PMID:
23096052

Additional peer-reviewed publications of importance to the field 
1. Boggess KA, Watts DH, Hillier SL, Krohn MA, Benedetti TJ, and Eschenbach DA.  “Bacteremia shortly

after placental separation during cesarean delivery.”  Obstet Gynecol 1996; 87:779-84. PMID: 8677085
2. Madianos PN, Lieff S, Murtha AP, Boggess KA, Auten RL Jr, Beck, JD, and Offenbacher S. “Maternal

periodontitis and prematurity:Part II–maternal infection and fetal exposure.”Ann Periodontol,2001;6:175-82.
PMID: 11887461

3. Offenbacher S, Lieff S, Boggess KA, Murtha AP, Madianos PN,  Champagne CME, McKaig RG, Jared HL,
Mauriello SM, Auten RL, Herbert WNP, Beck J. “Maternal periodontitis and prematurity: Part I - obstetric
outcome of prematurity and growth restriction.” Ann Periodontol, 2001;6:164-74. PMID: 11887460

4. Boggess KA, Madianos P, Preisser J, Moise K, and Offenbacher S.  “Chronic maternal and fetal P.
gingivalis exposure during pregnancy in rabbits.” Am J Obstet Gynecol, 2005;192:554-7.  PMID:
156960025. Boggess KA, Trevett TN, Madianos P, Rabe L, Hillier S, Beck J, and Offenbacher S. “Use of DNA
hybridization to detect vaginal pathogens associated with bacterial vaginosis.” Am J Obstet Gynecol,
2005;193:752-6.
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6. Boggess KA, Price WA, Preisser J, Moise KJ, and Offenbacher S.  “Insulin like growth factor and IL-1b
levels and subsequent fetal size in response to chronic Porphyromonas gingivalis exposure in the pregnant
rabbit.”  Am J Obstet Gynecol, 2005;193:1219-23.  PMID: 16157141

7. Bobetsis TA, Barros SP, Lin D, Weidman, Dolinoy D, Jirtle RL, Boggess K, Beck JD, and Offenbacher S.
“Bacterial infection promotes DNA methylation.”  J Dent Res, 2007;86:169-74.  PMID: 17251518

D.   Research Support 

On-going Research Support 

9/20/10 – 7/31/14 0.96 calendar 1 R01 HD064729-01A1 
(Tita) NIH/NICHD   $610,795 
Cesarean Section Optimal Antibiotic Prophylaxis (C/SOAP) 

The objective of this project is evaluate the comparative effectiveness and safety of azithromycin-based 
extended-spectrum antibiotic prophylaxis (azithromycin plus standard narrow-spectrum cephalosporin) relative 
to standard single-agent cephalosporin prior to surgical incision to prevent post-cesarean infection. 

No Number (Boggess) 7/1/12 – 6/30/12 
UNC TraCS $2000 
Umbilical cord inflammatory markers in pregnancies complicated by diabetes  
The purpose of this study is to measure umbilical cord inflammatory markers in pregnancies complicated by 
type 2 diabetes. 

No Number (Boggess) 2/1/12 – 6/30/13  0.6 calendar 
Sera Prognostics Inc. $150,000 
Proteonomic Assessment of Preterm Birth Risk 
The objective of this study is to measure proteonomics among a diverse cohort of pregnant women at specific 
gestational age windows. 

No Number (Boggess)  9/1/11 – 3/31/12 0.6 calendar 
The Blue Cross Blue Shield Foundation of North Carolina  
Prenatal Oral Health Program 
This project will develop and implement a prenatal oral health education program for prenatal care providers. 
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BIOGRAPHICAL SKETCH 
Provide the following information for the key personnel and other significant contributors. 

Follow this format for each person.  DO NOT EXCEED FOUR PAGES. 

NAME 
Brownley, Kimberly Ann 

POSITION TITLE 
Assistant Professor of Psychiatry 

eRA COMMONS USER NAME 
KIM_BROWNLEY 
EDUCATION/TRAINING  (Begin with baccalaureate or other initial professional education, such as nursing, and include postdoctoral training.) 

INSTITUTION AND LOCATION DEGREE 
(if applicable) YEAR(s) FIELD OF STUDY 

B.S. 1983 Physical Education 
M.A. 1991 Exercise Physiology 
Ph.D. 1996 Experimental Psychology 

Postdoc 1997-1999 Psychoneuroimmunology 

James Madison University, Harrisonburg, 
VA University of North Carolina, Chapel Hill, 
NC University of North Carolina, Chapel Hill, 
NC University of Miami, Coral Gables, FL 
University of Miami, Coral Gables, FL 1998-1999 Clinical Psychology 

A. Personal Statement 

My long-term goals as a clinical intervention scientist are to expand and deepen understanding of the biological 
determinants of excess obesity risk in ethnic minority women, and to develop and implement individualized 
behavioral interventions in this high risk group. As co-Investigator, I will lead and direct the dietary challenge 
and gut peptide aspects of proposed project. While this is a new area of research for the PI, Dr. Boggess, I 
have nearly 20 years of experience conducting human psychophysiological and intervention research with a 
focus in women’s health, cardiovascular disease, and obesity. Formative NIH-supported work included an F31 
(MH10708) and K23 (HL04223). Since 2004 I have been actively researching and publishing in the area of 
appetite-regulating gut-derived peptides and their role in ethnic disparities in obesity, functional GI disorders 
(R24 DK067674 seed grant), and antipsychotic-induced weight gain (R01 HM077117; Brownley, PI). Through 
these activities I have obtained the requisite knowledge and skills needed to ensure successful completion of 
the study aims. I was the Principal Investigator on the human feeding, funded through the UNC Clinical and 
Translational Research Center and the UNC Nutrition Obesity Research Center, which provided preliminary 
data to support the proposed studies (Brownley KA, et al., 2004, 2006, 2010, and 2012). After successful 
completion of the proposed research, I will be exceptionally well-positioned and well-equipped to lead the next 
generation of studies and to expand their translation and application through my on-going collaborations with 
the UNC Center of Excellence for Eating Disorders, the UNC Stress and Health Research Program, and the 
UNC Institute on Aging. It is my firm belief that achieving these goals will directly contribute to reducing the 
individual and societal burdens associated with diabetes and obesity.   

B.  Positions and Honors 

Positions and Employment 
1988-1990 Graduate Research Assistant, Physical Education, University of North Carolina at Chapel 
Hill 1990-1992 Social Research Assistant, Psychiatry, University of North Carolina at Chapel Hill 
1992-1994 Graduate Research Assistant, Psychology, Univ. of North Carolina at Chapel Hill  
1994-1996 NIH Predoctoral Fellow, University of North Carolina at Chapel Hill 
1996-1999 Postdoctoral Fellow, University of Miami, Coral Gables, FL 
1998-1999 NeuroPsychological Examiner, University of Miami, FL 
1999 – Assistant Professor, Department of Psychiatry, University of North Carolina at Chapel Hill 
2012 – Research Scientist, University of North Carolina Institute on Aging, Chapel Hill, NC 

Other Experience and Professional Memberships 
1999 – Ad-hoc reviewer for Annals of Behavioral Medicine; Appetite; Behavioral Medicine; Biological 

Psychologyogy; British Journal of Sports Medicine; Hypertension; International Journal of 
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Obesity; Journal of Behavioral Medicine; Life Sciences; Medicine & Science in Sports & 
Exercise; Metabolism (Clinical & Experimental); Psychophysiology; Psychosomatic 
Medicine; Schizophrenia Research  

2002 – 2012 Voting Member, Clinical and Translational Research Center Scientific Advisory Committee, 
University of North Carolina at Chapel Hill  

2005 – 2011 Member, Editorial Board, International Journal of Psychophysiology 
2009 – Member, Academy for Eating Disorders 
2009 – 
2010 – 
2011 – 
2012 – 

Member, Binge Eating Disorder Association Scientific Advisory 
Board Member, Society for the Study of Ingestive Behavior 
Co-chair, Position Paper Committee, Academy for Eating Disorders 
Member, UNC IRB Scientific Review Subcommittee 

Honors 
1983 Cum Laude, James Madison University 
1994-1996  National Institutes of Health Predoctoral Fellow (NIH 1 F31 MH10708) 
2000 Building Interdisciplinary Careers in Women’s Health Research Scholar (NIH K12 HD01441-01) 
2000 
2001 
2007 
2008 

Mentored Patient-Oriented Research Career Development Award (NIH K23 HL04223) 
Honorary Visiting Professor, Weifang Medical College, Shandong, P. R. China 
Carolina Women’s Center Faculty Scholar Award 
National Alliance for Research on Schizophrenia and Depression Young Investigator Award 

C.  Selected Peer-reviewed Publications (in reverse chronological order) 
(Dr. Brownley has authored or co-authored nearly four dozen papers and chapters – the selection below is 
most relevant to this application) 
1. Brownley KA, Heymen S, Galanko J, Hinderliter AL, MacIntosh B (2012).  Low glycemic load decreases

postprandial insulin and glucose and increases postprandial ghrelin in white but not black women. Journal
of Nutrition, 142(7):1240-1245. PMID: 22649264

2. Peat C, Brownley KA, Bulik CM (2012).  Binge eating disorder treatment: An update.  Current Psychiatry,
11(5): 32-39Darido E, Overby DW, Brownley KA, and Farrell TM (2012). Evaluation of gastric fundus
invagination for weight loss in a porcine model. Obesity Surgery. DOI 10.1007/s11695-012-066-4.  PMID:
22576563 

3. Runfola CD, Von Holle A, Trace SE, Brownley KA, Hofmeier SM, Gagne DA, Bulik CM (2012).  Body
dissatisfaction in women across the lifespan: Results of the UNC-SELF and gender and body image
(GABI) studies. European Eating Disorders Review, doi: 10.1002/erv.2201. [Epub ahead of print].
PMID:22949165

4. Gagne DA, Von Holle A, Brownley KA, Runfola CD, Hofmeier S, Branch KE, Bulik CM (2012).  Eating
disorder symptoms and weight and shape concerns in a large web-based convenience sample of women
ages 50 and above: Results of the gender and body image (GABI) study. International Journal of Eating
Disorders, doi: 10.1002/eat.22030. [Epub ahead of print]. PMID: 22729743

5. Hoffman ER, Brownley KA, Hamer RM, Bulik CM (2012).  Plasma, salivary, and urinary oxytocin in
anorexia nervosa: A pilot study. Eating Behaviors, 13(3):256-259. PMID: 22664406

6. Brownley, K.A., Heymen, S., Hinderliter, A.L., & MacIntosh, B. (2010). Effect of glycemic load on
peptide-YY levels in a biracial sample of obese and normal weight women. Obesity, 18(7):1297-1303.
PMID:19875990

7. Mathes, W.F., Brownley, K.A., Mo, X., & Bulik, C.M. (2009). The biology of binge eating. Appetite, 52(3), 545-553.
PMCID: PMC2694569

8. Graham, K.A., Cho, H., Brownley, K.A., & Harp, J.B. (2008). Early treatment-related changes in diabetes
and cardiovascular disease risk markers in first episode psychosis subjects. Schizophrenia Research,
101(1-3), 287-294.  PMCID: PMC2443741

9. Brownley, K.A., Berkman, N.D., Sedway, J.A., Lohr, K.N. &, Bulik, C.M. (2007). Binge eating disorder
treatment: A systematic review of randomized controlled trials. International Journal of Eating Disorders,
40(4), 337-348. PMID: 17370289

10. Bulik, C.M., Berkman, N.D., Brownley, K.A., Sedway, J.A., & Lohr, K.N. (2007). Anorexia nervosa
treatment: A systematic review of randomized controlled trials. International Journal of Eating Disorders,
40(4), 310-320.  PMID: 17370290
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11. Brownley, K.A., Light, K.C., Grewen, K.M., Hinderliter, A.L., & West, S.G. (2006). Dietary sodium restriction
alters postprandial ghrelin: Implications for race differences in obesity. Ethnicity & Disease, 16(4), 844-851.
PMID: 17061736

12. Brownley, K.A., Light, K.C., Grewen, K.M., Bragdon, E.E., Hinderliter, A.L., & West, S.G. (2004).
Postprandial ghrelin is elevated in black compared to white women. Journal of Clinical Endocrinology &
Metabolism, 89, 4457-4463. PMID: 15356047

13. Brownley, K.A., Hinderliter, A.L., West, S.G., Girdler, S.S., Sherwood, A., & Light, K.C. (2003).
Sympathoadrenergic mechanisms in reduced hemodynamic stress responses after exercise. Medicine and
Science in Sports and Exercise, 35(6), 978-986.  PMID: 12783046

14. Brownley, K.A., Hinderliter, A.L., West, S.G., Grewen, K.M., Steege, J.F., Girdler, S.S., & Light, K.C.
Cardiovascular effects of six months of hormone replacement therapy vs. placebo: Differences associated
with years since menopause. American Journal of Obstetrics and Gynecology, 190(4), 1052-1058. PMID:
15118640 

15. West, S.G., Light, K.C, Hinderliter, A.L., Stanwyck, C.L., Bragdon, E., & Brownley, K.A. (1999).
Potassium supplementation induces beneficial changes during rest and stress in salt sensitive individuals.
Health Psychology, 18, 229-240.  PMID: 10357504

D.  Research Support 
Ongoing Research Support 
R01 MH095860      Bardone-Cone (PI)     08/01/12 – 05/31/17  
Defining Remission and Recovery in Eating Disorders 
The goal of this research is to clarify the trajectories and possible outcomes for eating disorder patients, their 
families, and health care professionals and provide clear targets for treatment studies. 
Role: Investigator

Completed Research Support 
Agency for Healthcare Research & Quality / RTI        Jonas (PI)     09/25/09 – 09/24/12  
American Recovery and Reinvestment Act of 2009: Comprehensive EPC Comparative Effectiveness 
Reviews for Effective Health Care 
The ultimate goal of EPC work is to present the “state of the science” on a given topic in a manner that can be 
directly applied to decisions made by users of health care information. These users include clinicians, patients 
and caregivers, policy-makers, funders and payers, and may be individuals or their related organizations. 
Role: Investigator  
R01 MH077117-01A2                          Brownley (PI)  09/15/07 – 04/30/12 
Effect of Weight-Increasing Psychotropic Medications on Appetite Regulation 
The goal of this study is to assess prospective changes in postprandial appetite-regulating hormones and 
metabolism in patients early in treatment with atypical antipsychotic agents. 
Role: Principal Investigator 
National Alliance for Research on Schizophrenia and Depression       07/01/08 – 06/30/11 
Young Investigator Award          Brownley (PI) 
Chromium Picolinate in Binge Eating Disorder: A Feasibility Study 
This study was a feasibility and preliminary efficacy placebo-controlled, double-blind study of chromium in 
overweight individuals with binge eating disorder. 
Center for Aging and Diversity, Institute on Aging, University of North Carolina 11/01/09 – 07/31/11 
Biomarkers of Stress in African American and White Caregivers:  
A Feasibility Study            Brownley (PI) 
The goal of this study is to assess the feasibility conducting in-home assessments of CVD biomarkers in 
caregivers of persons with dementia.  
Role: Principal Investigator 
R01 MH081837-01A1  Girdler & Rubinow (co-PIs) 07/11/08 – 05/01/09 
Continuous OC Treatment in PMDD:  Steroid Hormone Mechanisms 
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The goal of this study is to compare the effects of continuous oral contraceptive treatment vs. placebo on 
symptoms and neurosteroid responses in women with PMDD. 
Role: Co-investigator 

UNC Center for Functional GI & Motility Disorders    Brownley (PI)    10/01/06 – 09/30/08 
Endogenous Ghrelin and Gastric Emptying in Patients with Functional Dyspepsia 
This study examined gastric emptying rate and appetite hormone dysregulation in patients with postprandial 
distress syndrome and healthy controls.  
Role: Principal Investigator 
UNC Clinical Nutrition Center Pilot/Feasibility Grant    Brownley (PI)    05/01/06 – 04/30/08  
Effects of Race, Obesity and Glycemic Load on Biobehavioral Markers of Satiety 
This study evaluated appetite hormone and subjective hunger responses to high versus low glycemic index 
meals in obese and normal weight African-American and White women.  
K23 HL04223              Brownley (PI)    09/15/00 – 08/31/05 
Estrogen and Exercise: Vascular Benefits after Menopause 
This study examined changes in cardiovascular, neuroendocrine, and metabolic functioning in hypertensive 
postmenopausal women treated with raloxifene alone versus raloxifene plus exercise for 6 months.  
Role: Principal Investigator 
F31 MH 10708             Brownley (PI) 09/01/94 - 01/05/97 
Stress Buffering in the Post Exercise Period 
This study examined sympathetic and adrenergic mechanisms underlying post-exercise hypotension. 
Role: Principal Investigator 
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BIOGRAPHICAL SKETCH 
Provide the following information for the key personnel and other significant contributors. 

Follow this format for each person.  DO NOT EXCEED FOUR PAGES. 

NAME 
Mark A. Weaver 

POSITION TITLE 
Research Assistant Professor of Medicine 
Adjunct Assistant Professor of Biostatistics eRA COMMONS USER NAME 

EDUCATION/TRAINING  (Begin with baccalaureate or other initial professional education, such as nursing, and 
   

INSTITUTION AND LOCATION DEGREE 
(if applicable) MM/YY FIELD OF STUDY 

B.S.E. 06/92 Mathematics 
M.S. 05/95 Statistics 

Millersville University of Pennsylvania 
University of Georgia, Athens, GA University 
of North Carolina at Chapel Hill, NC Ph.D. 05/01 Biostatistics 

A. Personal Statement 

As a faculty biostatistician in the Education, Training, and Career Development Program within the NC TraCS 
Institute, I provide statistical and study design expertise to clinical and translational research scholars supported 
by UNC’s CTSA.  I have more than twelve years’ collaborative and consultative experience in non-profit, industry, 
and academic settings, and have actively contributed to the design, analysis, and interpretation of many 
randomized, cluster-randomized, and observational studies with clinical, behavioral, and health services research 
outcomes.  My areas of statistical expertise include analysis of longitudinal and survival data, design, analysis, and 
interpretation of individually- and cluster-randomized trials, and analysis of data from complex sampling designs.  
I am thus well-suited for my roles in the proposed study, which include assisting with study design (e.g., 
implementing the randomization plan) and providing oversight and collaborating in the statistical analysis, 
interpretation, and reporting of the results. 

B. Positions and Honors 

Positions 
2001-2002 
2002-2004 
2004-2005 
2005-2005 
2005-2007 
2007-2011 
2008- 
2011- 

Biostatistician, Family Health International, Durham, NC 
Senior Biostatistician, Family Health International, Durham, NC 
Senior Biostatistician, Rho Inc., Chapel Hill, NC 
Assistant Director, Biostatistics, Rho Inc., Chapel Hill, NC 
Research Assistant Professor, School of Nursing and Department of Biostatistics, UNC-Chapel Hill, 
NC Senior Biostatistician, Family Health International, Durham, NC 
Adjunct Assistant Professor, Department of Biostatistics, UNC-Chapel Hill, NC 
Assistant Professor, School of Medicine, UNC-Chapel Hill, NC 

Other Experience and Professional Memberships 
2005 Member, NHLBI special emphasis panel for reviewing T32 applications (CSR-J O1) 
2006-2007 Member, Data Safety and Monitoring Board for CAPRISA 004 microbicide trial in South Africa 
2008 Member, Data and Safety Monitoring Committee for SAPiT trial (ClinicalTrials.gov NCT00398996) 
2011 Member, WHO/UNFPA Female Condom Technical Review Committee for Prequalification 

Honors and Awards 
1994 Best Beginning Applied Graduate Student Award, University of Georgia, Athens, GA 
1995 
1995-2000 

Outstanding Graduate Teaching Award, University of Georgia, Athens, GA 
Trainee on NIEHS T32 Award – Biostatistics for Research in Environmental Health, UNC-
CH 

Biographical Sketches for each listed Senior/Key Person 3 Page 26

Principal Investigator/Program Director (Last, first, middle): Boggess, Kim, A



2000- Member, Theta Chapter of Delta Omega, Honorary Public Health Society 

C. Selected peer-reviewed publications (in chronological order, 15 of 35) 

1. Weaver, M.A., Kupper, L.L., Taylor, D., Kromhout, H., Susi, P., and Rappaport, S.M. (2001). Simultaneous 
Assessment of Occupational Exposures from Multiple Worker Groups. The Annals of Occupational Hygiene, 45, 
525-542.  PMID: 11583655

2. Zhou, H., Weaver, M., Longnecker, M., Qin, J., and Wang, M.C. (2002).  Semiparametric Empirical Likelihood 
Method for Data from an Outcome-Dependent Sampling Scheme with a Continuous Outcome.  Biometrics, 58, 413- 
421.  PMID: 12071415

3. Taylor, D.J., Weaver, M.A., and Roddy, R.E. (2003).  Evaluating Factors Associated with STD Infection in a 
Microbicide Effectiveness Trial with Interval Censored Event Times and an Unknown Proportion of Participants Not 
At Risk.  Statistics in Medicine, 22, 2191-2204.  PMID: 12820283

4. Weaver, M.A., Taylor, D.J., and Dominik, R.C. (2003). Estimating and Comparing Correct-Use Failure 
Probabilities in Clinical Studies of Condom Functionality.  The Journal of Biopharmaceutical Statistics, 13, 549-564.
PMID: 12921401

5. Weaver, M.A., and Zhou, H. (2005).  An Estimated Likelihood Method for Continuous Outcome Regression Models 
with Outcome-Dependent Sampling.  Journal of the American Statistical Association, 100, 459-469.

6. Raymond, E.G., Stewart, F., Weaver, M., Monteith, C., and Van Der Pol, B. (2006).  Impact of Increased Access to 
Emergency Contraceptive Pills: A Randomized Controlled Trial.  Obstetrics and Gynecology, 108, 
1098-1106. PMID: 17077230

7. Raymond, E.G. and Weaver, M.A. (2008).  Effect of an emergency contraceptive pill intervention on pregnancy risk 
behavior.  Contraception, 77, 333-336.  PMID: 18402848

8. Weaver, M.A., Raymond, E.G., and Baecher, L. (2009). Attitude and Behavior Effects in a Randomized Trial of 
Increased Access to Emergency Contraception.  Obstetrics and Gynecology, 113, 107-116.  PMID: 2733785

9. Shumbusho, F., van Griensven, J., Lowrance, D., Turate, I., Weaver, M.A., Price, J., and Binagwaho, A. (2009). 
Task Shifting for Scale-up of AIDS Care and Treatment: Nurse-Centered Antiretroviral Treatment at Rural Health 
Centers in Rwanda.  PLoS Medicine, 6(10): e1000163.  PMID: 2752160

10. Taylor, D.J, Weaver, M.A., and Hall, N.C. (2010).  A proportional odds beta-binomial model for evaluating the 
effect of treatment in cross-over studies with covariates: an application to condom failure data.  Communications in 
Statistics, 39, 2991-3000.

11. Denison, J.A., Tsui, S., Bratt, J., Torpey, K., Weaver, M.A., and Kabaso, M. (2011).  Do peer educators make a 
difference? An evaluation of a youth-led HIV prevention model in Zambian Schools.  Health Education 
Research, doi:10.1093/her/cyr093.  PMID: 21987477

12. Weaver, M.A., Joanis, C., Toroitich-Ruto, C., Parker, W., Gyamenah, N.A., Rinaldi, A., Omungo, Z., and Steiner, 
M.J. (2011).  The effects of condom choice on self-reported condom use among men in Ghana, Kenya, and South 
Africa:  a randomized trial.  Contraception, 84, 291-298.  PMID: 21843696

13. Gallo, M.F., Macaluso, M., Warner, L., Fleenor, M.E., Hook, E.W., Brill, I., and Weaver, M.A. (2012).  Bacterial 
vaginosis, gonorrhea and chlamydial infection among women attending a sexually transmitted disease clinic: a 
longitudinal analysis of possible causal links.  Annals of Epidemiology.  DOI: 10.1016/j.annepidem.2011.11.005 
PMID: 22192490

14. Barone, M.A, Awori, Q., Li, P.S, Simba, R.O., Weaver M.A., et al. (2012).  Randomized trial of the Shang Ring for 
adult male circumcision with removal at one to three weeks:  delayed removal leads to detachment.  Journal of 
Acquired Immune Deficiency Syndromes. DOI: 10.1097/QAI.0b013e31824ea1f2.  PMID:  22343180

15. Asher, G.N., Viera, A.J., Weaver, M.A., Dominik, R., Caughey, M., and Hinderliter, A.L. (2012).  Effect of 
hawthorn standardized extract on flow mediated dilation in prehypertensive and mildly hypertensive adults: a 
randomized, controlled cross-over trial.  BMC Complementary and Alternative Medicine, 12, doi:10.1186/1472- 
6882-12-26.  PMID: 3350435
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D. Research Support 

Ongoing 
UL1TR000083  Runge, M. (PI)      5/2008 – 4/2013 
NIH/NCRR 
UNC Clinical Translational Science Award 
This is a national consuortium grant with the goal of transforming how clinical and translational research is 
conducted, ultimately enabling researchers to provide new treatments more efficiently and quitckly to patients. 
Role:  Faculty biostatistician within the Education, Training, and Career Development Core (06/2011-present) 

U01 CE002160-01 Skinner (PI)     10/01/12-9/30/14 
CDC 
Change in Opioid Use and Overdose After a Medicaid Lock-In Program 
To assess the impact of the North Carolina Recipient Management Medicaid Lock-in Program, which was initiated in 
October of 2010, and to examine changes in controlled substance prescriptions filled among individuals in the NC 
MLIP, regardless of insurer. 
Role:  Biostatistician 

Completed 
N01-AI-50033   Schulz, K. (PI)      9/2005-8/2012 
NIH/NIAID  
International Clinical Sciences Support Center 
The goal of this project is to enhance the capacity of NIH’s Division of Microbiology and Infections Diseases (DMID) 
funded international clinical sties to perform clinical research in accordance with  international standards. 
Role:  Statistical Reviewer (09/2007-04/2011) 

GPO-A-00-08-00001-00   Ndwga, M (PI)    6/18/2008-6/17/2013  
USAID 
PROGRESS (Program Research for Strengthening Services) 
The project seeks to improve access to family planning among underserved populations in developing countries by 
providing global technical leadership and undertaking concentrated activities in selected countries. 
Role:  Worked on several projects under this contract.  Served as statistical consultant and advisor to analysts 
(09/2009- 04/2011)  

GHO-A-00-09-00016-00   Cates, W. (PI)    8/17/2009-8/16/2014 
USAID 
Prevention Technologies Agreement 
The purpose is to support activities related to the development of selected new HIV-preventive technologies and programs 
that are of strategic interest to USAID and the advancement of its global HIV-prevention and health agenda. 
Role:  Worked on several projects under this contract.  Served as lead statistician, statistical consultant, advisor to junior 
statisticians and analysts, and statistical trainer (08/2009-04/2011) 

GPO-A-00-05-00022-00   Cates, W. (PI)    4/29/2005-4/28/2010 
USAID 
Contraceptive Research and Technology Utilization Cooperative Agreement 
The purpose is to support contraceptive research as well as to facilitate its use to improve health programs in developing 
countries.  It includes clinical research, health services research, and behavioral and social sciences research as well as 
research dissemination and capacity building. 
Role:  Worked on several projects under this contract.  Served as lead statistician, statistical consultant, advisor to 
junior statisticians and analysts, and statistical trainer (09/2007-04/2010) 
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PHS 398 Cover Page Supplement

1. Project Director / Principal Investigator (PD/PI)

* Title:

* Street1:

* City:

* Country:

Street2:

County/Parish:

* State:

* Zip / Postal Code:

Prefix: * First Name:

Middle Name:

* Last Name:

Suffix:

2. Human Subjects

Clinical Trial?

* Agency-Defined Phase III Clinical Trial?

* First Name:

Middle Name:

* Last Name:

Suffix:

3. Applicant Organization Contact

Person to be contacted on matters involving this application

* Phone Number: Fax Number:

Email:

OMB Number: 0925-0001 

Province:

Prefix:

Kim

A

Boggess

No Yes

No Yes

Sherry

Whitaker

(919) 962-3950

grants@unc.edu
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104 Airport Drive, CB 1350
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4. Human Embryonic Stem Cells

* Does the proposed project involve human embryonic stem cells?

If the proposed project involves human embryonic stem cells, list below the registration number of the 
specific cell line(s) from the following list: http://stemcells.nih.gov/research/registry/. Or, if a specific  
stem cell line cannot be referenced at this time, please check the box indicating that one from the 
registry will be used: 

Specific stem cell line cannot be referenced at this time.  One from the registry will be used.

PHS 398 Cover Page Supplement

YesNo

Cell Line(s):
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PHS 398 Modular Budget
OMB Number: 0925-0001 

Budget Period: 1

Start Date: 09/01/2013 End Date: 08/31/2014

A. Direct Costs  Funds Requested ($)
 Direct Cost less Consortium F&A 50000

Consortium F&A

Total Direct Costs 50,000.00

B. Indirect Costs
Indirect Cost Type

Indirect Cost 
Rate (%)

Indirect Cost 
Base ($) Funds Requested ($)

1. Organized Research_On Campus 52.00 50,000.00 26,000.00

2.  

3.  

4.  

Cognizant Agency (Agency Name, POC Name and Phone Number) DHHS, Darryl Mayes, 202-401-2808

Indirect Cost Rate Agreement Date 05/16/2012 Total Indirect Costs 26,000.00

C. Total Direct and Indirect Costs (A + B) Funds Requested ($) 76,000.00

Budget Period: 2

Start Date: 09/01/2014 End Date: 08/31/2015

A. Direct Costs  Funds Requested ($)
 Direct Cost less Consortium F&A 50000

Consortium F&A

Total Direct Costs 50,000.00

B. Indirect Costs
Indirect Cost Type

Indirect Cost 
Rate (%)

Indirect Cost 
Base ($) Funds Requested ($)

1. Organized Research_On Campus 52.00 50,000.00 26,000.00

2.  

3.  

4.  

Cognizant Agency (Agency Name, POC Name and Phone Number) DHHS, Darryl Mayes, 202-401-2808

Indirect Cost Rate Agreement Date 05/16/2012 Total Indirect Costs 26,000.00

C. Total Direct and Indirect Costs (A + B) Funds Requested ($) 76,000.00
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PHS 398 Modular Budget

Cumulative Budget Information

1. Total Costs, Entire Project Period

Section A, Total Direct Cost less Consortium F&A for Entire Project Period  $ 100,000.00

Section A, Total Consortium F&A for Entire Project Period  $

Section A, Total Direct Costs for Entire Project Period  $ 100,000.00

Section B, Total Indirect Costs for Entire Project Period  $ 52,000.00

Section C, Total Direct and Indirect Costs (A+B) for Entire Project Period  $ 152,000.00

2. Budget Justifications

? Personnel Justification R03budgetjustv31013252433.pdf Add Attachment Delete Attachment View Attachment

? Consortium Justification Add Attachment Delete Attachment View Attachment

? Additional Narrative Justification Add Attachment Delete Attachment View Attachment
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BUDGET JUSTIFICATION 
The University of North Carolina at Chapel 

Personnel Hill 
Kim Boggess, MD, Principal Investigator (0.4 calendar months years 1 and 2) is Professor of Maternal 
Fetal Medicine in the Department of Obstetrics and Gynecology, and Program Director for the Building 
Interdisciplinary Research Careers in Women’s Health at the University of North Carolina.  After receiving her 
medical training at State University of New York at Stony Brook, Dr. Boggess completed residency at the 
University of Washington Medical Center, followed by an NIAID-funded Infectious Diseases fellowship.  She 
completed her Maternal Fetal Medicine fellowship at Duke University, and is a board certified Maternal Fetal 
Medicine specialist.  She also has received a Certificate in Health Disparities Research. Her research 
emphasizes infection-related complications of pregnancy and Dr. Boggess has made significant contributions 
to understanding the role of infection and inflammation in adverse pregnancy outcomes, including diagnosis 
and management of diabetes in pregnancy. She is currently a co-Investigator on an NIH-funded study 
measuring the effect of different antibiotic strategies to reduce post-cesarean infection. She is also the PI of a 
proposal examining maternal proteonomic changes associated with preterm birth, and of a proposal to 
implement and disseminate an oral health education program for prenatal providers. As alternate-PI for the 
NICHD-funded Maternal-Fetal-Medicine Units Network Dr. Boggess has experience with working with large 
teams and coordinating clinical trials; she currently is the PI for a proposal to be executed by the MFMU 
Network examining the effects of metformin versus insulin for the treatment of type-2 diabetes in pregnancy. 
Dr. Boggess is entering the field of translational diabetes research; the results from this proposal will serve as 
the foundation for a larger clinical trial of innovative dietary strategies to reduce the risk of gestational diabetes. 
Dr. Boggess is responsible for assembling the multidisciplinary study team for the current proposal. 
Creation of this study team is integral to the conduct of the research; each member adds valuable expertise to 
complement the other investigators as outlined below. 
Dr. Boggess, as PI of this proposal, will be responsible for the oversight, administration, and organization of 
the study protocol.  She will supervise the Project Manager, as well as coordinate the array of activities 
required for this proposal, including subject recruitment, data management, quality assurance checks, data 
collection, and analysis.  She will also personally orient all key personnel to the details of the study and be 
responsible for communication among investigators.  Dr. Boggess will chair study team meetings: monthly with 
the Project Manager and quarterly with the co-Investigators, to ensure that study tasks are being completed 
and all members of the team can provide input and guidance regarding execution of the protocol. At 
completion of the study, Dr. Boggess will coordinate writing the final report, manuscripts, and developing 
follow-up research, including the planned NIH grant.   
Kim Brownley, PhD, co-Investigator (0.4 calendar months years 1 and 2) is an investigator in the 
Department of Psychiatry and a principal faculty member of the UNC Stress and Health Research Program 
and the UNC Center of Excellence for Eating Disorders.  She brings to the study team expertise in 
psychobiology of appetite regulation including the study of hormones that signal hunger and satiety, how such 
hormones respond to different types of food, and the role that these hormones play in weight gain. Dr. 
Brownley assisted with study design, and will provide guidance regarding specimen collection and 
processing, data collection and analysis.  

Mark Weaver, PhD, co-Investigator (0.5 calendar months years 1 and 2) is a Research Assistant 
Professor in the Department of Biostatistics at the School of Public Health and Department of Medicine in 
the School of Medicine. As a faculty biostatistician in the Education, Training, and Career Development 
Program within the NC TraCS Institute Dr. Weaver provided study design expertise for development of 
this proposal.  He will use his areas of statistical expertise to assist with analysis and interpretation data 
obtained.   

Karen Dorman RN, MS, CCRC, Project Manager (0.7 calendar months years 1 and 2) is Director of 
Perinatal Research at the University of North Carolina, and chairperson of the Perinatal Research Advisory 
Board.  Ms. Dorman is a Certified Clinical Research Coordinator and is responsible for coordinating perinatal 
research under the direction of the Perinatal Research Advisory Board. She has more than 25 years 
experience as a research nurse. She will serve as the Project Coordinator, including screening charts, 
approaching eligible women, enrolling subjects, and scheduling CTRC visits. These efforts will be 
accomplished within the 
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established infrastructure of the Perinatal Research group, which employs 2 full time research assistants 
who are supervised by Ms. Dorman.  
Chihiro Christmas, CTRC Research Technician, (0.6 calendar months years 1 and 2), will process blood 
specimens. Specimens need to be processed and frozen immediately to ensure integrity of the assays. 
Cheryl Walker, CTRC Research Technician, (0.2 calendar months years 1 and 2) will perform all assays. 
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SPECIFIC AIMS 
 Gestational diabetes (GDM) complicates ~480,000 pregnancies annually. The prevalence of GDM is 
increasing at an alarming rate with the largest relative increase occurring among African-American women.   
Infants of women with GDM are at risk for in-utero overgrowth (macrosomia and large-for-gestational age) and 
birth trauma. Maternal risk persists after delivery and future children are also at risk because GDM recurs for 
half of women with a history in a prior pregnancy. Strategies to reduce recurrent maternal GDM may thus 
mitigate maternal health risks as well as lessen the intergenerational health effects of GDM for the fetus. 
 Current strategies to prevent GDM include promotion of healthy maternal weight with lactation, dietary 
counseling, and exercise. Sadly, these strategies are ineffective, as 30-50% of pregnant women either begin 
pregnancy overweight/obese or have excessive gestational weight gain (GWG) during pregnancy. 
Understanding why current lifestyle strategies fail to promote healthy weight or desired GWG is necessary to 
reduce GDM risk among high-risk women. Our proposal is the first step to address this gap in our 
knowledge by quantifying fasting and postprandial appetite signaling hormone and gut satiety peptide 
responses among pregnant women with a prior history of GDM. 
 The appetite-signaling hormone, ghrelin, and satiety peptides such as peptide YY (PYY) and glucagon-like 
peptide 1 (GLP-1) are involved in insulin sensitivity and secretion, weight control, and fat deposition. Our work 
has shown unique patterns of postprandial ghrelin and PYY release in non-pregnant women who differ in their 
overall obesity risk. Limited data suggest that increased ghrelin and blunted PYY and GLP-1 are associated 
with GDM, with most studies examining only the fasted state. In pregnant non-obese women, GLP-1 level is 
negatively associated with maternal GWG, and GLP-1 secretion is blunted following a glucose load among 
women who develop GDM. Taken together, these data suggest that appetite signaling hormones and gut 
satiety peptides may be important in the pathogenesis of GDM. However, there is a specific need to 
understand appetite-signaling hormone and gut satiety peptide responses to whole meal challenges in women 
with GDM, because ghrelin, PYY, and GLP-1 are differentially sensitive to macronutrient manipulation. This 
information would stimulate development of new dietary recommendations and individualized dietary plans for 
healthy pregnancy weight management and reduce GDM risk. Our proposal builds upon animal and human 
data to generate data for an application for extramural funding to conduct a randomized trial of 
innovative dietary strategies to reduce GDM recurrence risk.   
 Our long-range goal is to reduce the adverse effects of GDM and obesity for both mother and child. As a 
first step, the primary objective of this proposal is to quantify maternal appetite signaling hormone and gut 
satiety peptide levels following mixed macronutrient meals among pregnant women at 20-22 weeks’ gestation. 
We will prospectively enroll 30 pregnant women (15 with a prior history of medically treated GDM and 15 with 
no prior history) in a randomized cross-over study of two meals that differ in macronutrient composition to 
accomplish the following specific aims: 1) To measure appetite signaling hormone and gut satiety peptide 
levels following mixed macronutrient meals among women with and without prior history of GDM; 2) To 
quantify maternal appetite signaling hormone and gut satiety peptide responses following a routine low-
glycemic meal vs. a higher protein low-glycemic meal; 3) To measure association between fasting and 
postprandial appetite signaling hormone and gut satiety peptide responses and pregnancy outcomes (maternal 
GWG, infant birthweight, presence of GDM). We intend to demonstrate that women with prior GDM have 
higher postprandial appetite signaling hormone (ghrelin) and lower gut satiety peptide (PYY and GLP-1) 
responses than women without a history of GDM, and that a meal with higher protein results in lower ghrelin 
and higher PYY and GLP-1 than a routine macronutrient meal. The hypotheses to be tested are 1) Women 
with previous GDM have a lower postprandial PYY response compared with women with no history of GDM; 2) 
PYY responses are higher following a higher protein meal than following a routine meal among women with 
and without prior GDM history; and 3) PYY responses are negatively correlated with maternal GWG. The 
results generated by this proposal will increase knowledge of biologic mechanisms of appetite control and 
weight gain to inform potential dietary intervention strategies to reduce GDM. 
 In summary, GDM is a major public health problem with increasing prevalence that can adversely impact 
long term maternal and infant health. Unfortunately, there are no current proven strategies to reduce GDM risk 
among high-risk women. We believe an innovative approach to dietary management is needed to address the 
gaps in our knowledge. The results generated by this proposal will address these gaps so that dietary 
interventions can be tailored to promote healthy GWG and glucose homeostasis.  We have assembled a 
multidisciplinary team with expertise in GDM, clinical trials, appetite regulation and obesity, and biostatistics 
and are leveraging existing infrastructure within the Clinical Translational Research Center to ensure 
successful completion of this proposal. Our results will serve as formative data for an application for extramural 
funding of dietary interventions to reduce GDM risk and excessive GWG among high-risk women. 
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RESEARCH STRATEGY 
SIGNIFICANCE 
Gestational diabetes is a growing public health problem 
 GDM affects 5-12% of all pregnancies, thus up to 480,000 mothers and infants are affected annually in the 
United States. The rate of GDM has been rising steadily since the 1990s (Figure 1). GDM is associated with 
significant maternal and infant morbidity including preeclampsia, fetal overgrowth [macrosomia, large-for-
gestational age (LGA)], fetal organomegaly (hepatomegaly, cardiomegaly), birth trauma, perinatal mortality, 
and neonatal respiratory and metabolic complications (hypoglycemia, 
hyperbilirubinemia).2 GDM accounts for the largest proportion of maternal 
delivery hospitalizations complicated by diabetes: 85% compared to 7% for 
type 1 DM and 5% for type 2 DM.3 The annual health care costs for U.S. 
women and children that are attributable to GDM are approximately $635 
million. The national economic burden of GDM can be reduced by 
interventions that reduce GDM.4 We believe that preventing GDM 
represents an opportunity to immediately improve the health and well-being 
of women and infants, potentially reduce the generational succession of the 
morbidity of GDM, and save millions of dollars incurred as a result of GDM. 
We also believe that targeting highest risk women will yield most benefit. 

Potentially modifiable risk factors for GDM 
 Obesity is a significant risk factor GDM. Unadjusted odds ratios (OR) of developing GDM of 2.14 (95% CI 
1.82-2.53), 3.56 (3.05-4.21), and 8.56 (5.07-16.04) among overweight, obese, and severely obese compared 
with normal-weight pregnant women, respectively, have been reported.5 Furthermore, there is significant 
racial/ethnic disparity in GDM1, 6, with the largest relative increase in GDM occurring among African-American 
women. Primary prevention of obesity and management of weight gain during pregnancy would likely have a 
significant impact on GDM.  

 In a retrospective cohort study of 466 singleton pregnancies, we found that obese and overweight women 
were more likely than normal weight women (52% vs. 41% vs. 31%, P<0.05) to have excessive gestational 
weight gain (GWG, a known risk factor for GDM), and that excessive GWG, independent of GDM, was 
associated with an increased risk for macrosomia in obese women (adj OR 2.5, 95%CI 1.1-6.3). Increasing 
GWG, particularly among women with GDM, was associated with a 20% increase in risk for a macrosomic 
infant, independent of maternal BMI.  

 Forty-50% of women with GDM will have GDM in a subsequent pregnancy,7, 8 thus, development of GDM is 
a sentinel event in a woman’s life that presents disease prevention opportunities. Primary prevention of obesity 
and management of weight gain during pregnancy would likely have a significant impact on GDM; however, 
current macronutrient recommendations and dietary strategies for pregnant women have failed to 
reduce maternal obesity, excessive GWG, and prevalence of GDM. This proposal will increase 
understanding of the biologic mechanisms of appetite signaling and satiety regulation as the first step toward 
developing dietary interventions to reduce GDM.  

Interventions to prevent GDM 
 There is scanty level I evidence to support most aspects of the current nutritional prescription for 
preventing GDM. The American Diabetes Association recommends adequate calories to support fetal 
wellbeing while avoiding ketonemia.9 The recommended “routine” diet consists of 20% protein, 40% fat, and 
40% of calories from complex carbohydrates with a low glycemic index because they are more nutrient dense 
and raise blood glucose less than simple sugars. However, there is no clear effect of this recommendation on 
pregnancy outcome. We believe that examining postprandial appetite signaling hormone and gut satiety 
peptide responses to varied macronutrient challenges is a valuable strategy for understanding short-comings in 
current dietary recommendations for preventing GWG and reducing GDM risk. We are specifically interested in 
differences in postprandial responses following low-glycemic meals that differ in protein content. Improved 
understanding of the biologic mechanisms of appetite and satiety in pregnant women would directly assist in 
planning future dietary interventions to reduce GDM risk.    

 Metformin has been associated with a 10-fold reduction in rate of GDM among women with polycystic 
ovarian syndrome.10 However, lifestyle interventions have provided mixed results: one study finding a 37% 
reduced risk for GDM in obese women who lost 10 or more pounds compared to women who did not lose 
weight,11 but two randomized controlled trials found no differences compared to standard of care in rate of 

Figure 1. Rate of GDM in the U.S.1
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  GDM12, maternal fasting blood glucose levels, insulin sensitivity, infant birth weight, or cost-effectiveness.13 
Taken together, these results demonstrate the need for further understanding of the biologic mechanisms of 
appetite and satiety control to develop improved dietary strategies to promote healthy weight and reduce GDM.  

Appetite signaling hormones and gut satiety peptides in pregnancy and GDM 
 Hunger, satiety, and glucose homeostasis depend on a complex feedback loop involving many hormones 
and other substances that interact with control centers in the brain. The gut participates in these pathways by 
secreting several hormones and peptides. Table 1 lists the focused subset of these substances that will be  
studied in this proposal [ghrelin, peptide YY (PYY) and glucagon-like 
peptide-1 (GLP-1)]. Notably, ghrelin tends to be more responsive to 
carbohydrate and PYY and GLP-1 to protein.14 Ghrelin is a major signal 
for stimulating food intake and promoting positive energy balance. 
When administered peripherally or into the central nervous system, 
ghrelin stimulates secretion of growth hormone, increases food intake, 
and produces weight gain.15, 16 In rats, ghrelin and insulin responses to 
high fat/high energy diets promote weight gain in during pregnancy.17, 18 In human pregnancy, circulating levels 
of ghrelin peak at mid gestation, at the time of increasing maternal fat mass and insulin resistance. Regulation 
of maternal energy intake may be the prevailing effect of ghrelin in pregnancy and lactation.19 Ghrelin is 
suspected to be a diabetogenic factor and has been implicated in GDM.20 Pregnant women who develop GDM 
have two-fold lower levels of ghrelin compared to women without GDM.21  

 PYY is a short polypeptide released by the ileum and colon in response to feeding. Animals overexpressing 
PYY have reduced body weight and food intake22 and protection against obesity.23 PYY knock-out mice are 
predisposed to obesity and insulin resistance.24 In humans, PYY reduces appetite. PYY concentration in the 
circulation increases after eating and decreases during fasting.25 Protein consumption increases PYY levels, 
which reduces hunger and promotes weight loss26, and blunted PYY secretion occurs in obese and diabetic 
individuals.27 GLP-1 is another hormone also connected with glucose homeostasis. GLP-1 potentiates the 
insulin response to oral glucose, and its secretion is blunted in type 2 diabetes.28, 29 Fasting GLP-1 increases 
significantly from the second to third trimester of pregnancy, and levels are negatively correlated with infant 
birth weight. These data suggest that maternal GLP-1 regulation may be important in maternal metabolism and 
fetal growth.30 During pregnancy, GLP-1 secretion is blunted following a glucose challenge among women who 
develop GDM.30 Blunted GLP-1 secretion occurs in women with a previous history of GDM.31 GLP-1 levels 
appear to be inadequate in response to glucose levels among women with GDM.32

In a series of studies in non-
pregnant women, we found 
diminished postprandial ghrelin 
suppression in obese and non-
obese women (Figure 2)33; 
diminished postprandial ghrelin 
sensitivity to glycemic load 
(Figure 3),34 and  PYY release 
(Figure 4)35 in black versus 
white women; and delayed 
postprandial GLP-1 release 
(Figure 5) in black vs. white 
women matched for age, BMI, 
and insulin sensitivity. Together, 
these data suggest that black 
women may be vulnerable to 
weight gain due to enhanced 
hunger signaling and 
diminished satiety signaling 
after food intake, coupled with a 
blunted sensitivity to dietary 
glycemic load manipulation. 
Notably, our data also indicate 
that ghrelin is suppressed to a 

Table 1. Appetite signaling hormones and 
gut peptides to be studied in this proposal 
Substance Main Action In pregnancy 
Ghrelin  appetite  during preg 

 in GDM 
PYY appetite Unknown
GLP-1  insulin  in GDM
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lesser extent in white women after a low vs. a high glycemic load meal; thus, the satiating effects ascribed to 
low-glycemic meals are not likely mediated through changes in circulating ghrelin. Thus, meals designed to 
impact satiety through PYY may be more advantageous in promoting healthy weight.	
   
 In summary, these data suggest that ghrelin, PYY, and/or GLP-1 may be important in the pathogenesis of 
GDM. Dysregulated maternal appetite signaling hormone and gut satiety peptide responses may predispose to 
GDM; dietary modification may change maternal responses to favor healthy weight gain and glucose tolerance. 
Understanding maternal appetite signaling hormone and gut satiety peptide responses to a full meal 
will inform development of specific dietary interventions to test in a future trial designed to reduce 
GDM risk. 
INNOVATION 
 We are committed to improving the health outcomes for women and children. Our long-range goal is to 
reduce the adverse effect of maternal GDM and obesity for both mother and child. While significant gains have 
been made in the treatment of GDM to improve maternal and infant outcomes, measures to prevent GDM, 
particularly among women at the highest risk, have fallen short. Our approach is innovative because we 
propose to study dynamic maternal postprandial appetite signaling hormone and gut satiety peptide levels, 
rather than a static examination at one time point or after fasting. This approach will result in data that will be 
used to develop specific dietary interventions to be tested in a future study. This proposal builds on current 
animal and human data regarding appetite signaling hormone and gut satiety peptide responses to address the 
knowledge gaps that exist and allow us to develop and test innovative strategies to prevent GDM. 
APPROACH 
  We will conduct a randomized cross-over study of maternal appetite signaling 
hormone and gut satiety responses to a routine macronutrient meal versus higher 
protein meal. A detailed view of our study approach is shown in Figure 6. Annually, 
~3100 women begin prenatal care at UNC Women’s Clinic: ~ 63% of women are 
parous (thus ~1950 eligible) and 6% have a prior history of medically treated GDM. 
In our previous clinical trials, ~50% of women were eligible and ~50% enrolled. 
Thirty women, 15 with a prior history of medically treated GDM and 15 without prior 
GDM will be enrolled between 20-22 weeks’ gestation, frequency matched by 
maternal report of race. Women will be studied in the Clinical and Translational 
Research Center (CTRC), which is funded through the Clinical and Translational 
Sciences Award (CTSA). Maternal serum and plasma, and subjective ratings of 
satiety and hunger, will be collected after overnight fast and then every 30 minutes 
after completion of the test meal for total of 3 hours. CTRC visits for different test 
meals will be 1-2 weeks apart. 

 Following completion of study procedures at the CTRC, women will continue 
with routine prenatal care as dictated by their primary care provider. Women will be 
asked to complete food-frequency questionnaires at enrollment and again at 32-34 
weeks’ gestation. Data on maternal GWG, inter-current pregnancy events 
(complications such as GDM, preeclampsia, etc), delivery events, infant birthweight, 
and infant hospital course, will be chart abstracted by research study staff.  
Table 2. Multidisciplinary research team Using the CTRC allows us 
Name Affiliation/Role Expertise  to capitalize on existing Kim 
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infrastructure to conduct this research proposal, including
in-patient services, 
nutritional and dietary 

Beth MacIntosh CTSA/Registered  expertise, and specimen collection. In addition to 
RD Dietitian  leveraging the existing resources of the CTRC, we 
have created a multidisciplinary team to ensure successful completion of this proposal (Table 2). To 
complement our study team, we have garnered the unreserved support (see letters of support) of the Senior 
Medical Director of Ambulatory Services at UNC Women’s Clinic, the Director of the Diabetes and Obesity 
Core of the Center for Women’s Health Research, and the Project Director of Nutrition Research and 
Metabolism Core of the UNC Clinical and Translational Research Center, all of whom are committed to 
assisting with this proposal where needed to ensure successful completion. 

Kim Brownley

PhD appetite regulation 
Mark Weaver 
PhD CTSA/co-I Biostatistics 

Nutrition, meal
planning

Figure 6. Study Flow Diagram 
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Study Population and Procedures 
 30 pregnant women with a prior delivery (15 with history of GDM, 15 non-GDM) and BMI between 30-40 
kg/m2 at 20 - 22 weeks’ gestation will be enrolled. Our rationale for this BMI and this gestational age is: 

• Enrolling only obese women will limit confounding by maternal BMI and allow us to target women at high
risk for GDM;

• Women in the 1st trimester often experience nausea, vomiting, and food aversions, which might affect their
ability to tolerate a study diet;

• Women receiving care at UNC Women’s Clinic receive a 2nd trimester ultrasound to document viability and
examine fetal anatomy; this prevents enrolling women with a miscarriage or fetal anomaly; and

• Women at risk for pre-gestational type 2 diabetes (previous GDM, BMI > 30 kg/m2) routinely undergo
diabetic screening prior to 20 weeks; women with previously unrecognized pre-gestational type 2 diabetes
that are identified in early pregnancy can then be excluded from enrollment.

Study entry criteria are shown in Table 3. 
Subjects will meet with study personnel to 
confirm eligibility and arrange for CTRC 
study visit. Maternal dietary information will 
be collected at baseline and at 32-34 weeks’ 
gestation by the food frequency 
questionnaire. Maternal blood specimens 
will be collected at baseline and during 
study visit as described below and stored at 
the UNC Perinatal Research Laboratory 
until analysis. 

 Enrollment will be conducted such that subjects in GDM and non-GDM groups are frequency matched by 
maternal self-report of race (white versus African-American), which will allow us to explore the potential 
interaction between maternal race and appetite signaling hormone and gut satiety peptide responses, as well 
as preclude one study group (prior GDM vs. no GDM) being predominantly one race and the other study group 
predominantly the other race. After screening and enrollment, women will be assigned dietary intervention 
(meal order) using computer-generated randomization; sealed envelopes containing sequential randomization 
numbers corresponding to study assignments will be opened after collecting all baseline data. All study 
procedures will be conducted at the CTRC/CTSA at UNC. Women will receive routine prenatal care with 
dietary and weight gain recommendations, and undergo a standard obstetrical ultrasound, as prescribed by 
their primary prenatal care provider.  

Enrollment, Consent, and Subject Tracking Process: Study staff will be on-site in the UNC Women’s Hospital, 
where the UNC Women’s Clinics are held. UNC Institutional Review Board (IRB) approval will be obtained 
with a waiver for consent to allow study staff to review clinic schedules and identify women who meet eligibility 
criteria. After check-in, study staff will approach potentially eligible women to inquire about interest in 
participation. At the time of enrollment, participating women will be assigned a unique study identifier. A master 
list linking the study identifier to the woman will be kept separately, on a password-protected computer that 
only the principal investigators or project manager can access. Specimens and data collection forms will be 
labeled with the unique study identifier. The master list will be destroyed per IRB guidelines.  

Meal Composition: Glycemic index (GI) is a method of ranking foods based on the quality of the carbohydrate 
in the food as indicated by the foods’ direct effect on blood glucose levels (higher GI = higher blood glucose). 
The glycemic load of a whole meal is calculated based on the carbohydrate content of the portion size 
consumed and GI of each food. Consumption of a low-glycemic load diet is purported to reduce appetite, and 
several studies have shown that subjective appetite suppression is sustained longer following consumption of 
a meal with a low- versus a high-glycemic load in obese individuals. The mechanisms linking low glycemic load 
with reduced appetite are not clear but may include alterations in appetitive hormones. Meals will be designed 
and prepared under the supervision of Beth MacIntosh, Nutrition Research and Metabolism Core Project 
Director; she will interview each subject at enrollment to identify food allergies and aversions. Macronutrient 
composition for the routine meal will be 55% carbohydrate, 30% fat, 15% protein; for the higher protein 

Table 3. Inclusion/Exclusion Criteria 
Inclusion Exclusion 
One previous pregnancy – 15 w/prior 
GDM requiring medical treatment 
(oral or insulin) and 15 no prior GDM 

Multiple gestation 

Live, singleton fetus 20-22 weeks Known or suspected fetal anomaly 

No chronic metabolic or GI disease 
Diabetes; Inflammatory Bowel or 
immune disorder; HIV infection; history 
of bariatric surgery, eating disorder 

English speaking Anemia (hemoglobin < 11.5 gm/dL) 
BMI between 30-40 kg/m2 
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meal, macronutrient composition will be 45% carbohydrate, 30% fat, 25% protein. Both meals will be 
low-glycemic (load = 30). A 1-2-wk washout period will separate the two meals.  

Bioassays: Blood will be sampled at 30-min intervals for 3 hours after each meal. Blood samples will be stored 
at -70°C at the UNC Perinatal Research Lab. Quantitative assays will be performed in batch analysis. Serum 
glucose will be measured using an Ortho Clinical Diagnostics Vitros 950 analyzer [sensitivity 20 mg/dL]. Insulin 
and active glucagon-like peptide 1, peptide YY (PYY3-36), and ghrelin will be measured using commercially 
available radioimmunoassay kits and following the manufacturer’s instructions for sample collection. Dr. 
Brownley has experience using these kits and publishing data derived from them. 

Maternal dietary assessment: We will measure maternal dietary intake at enrollment and again at 32-34 
weeks, using a modified version of the National Cancer Institute-Block Food Frequency Questionnaire,36 
which has been validated in a number of studies in a variety of populations, including pregnant women in North 
Carolina.37 

Maternal weight assessment: We will measure maternal weight and height by previously published methods. 

GWG will be determined using Institute of Medicine (IOM) data 
points: maternal report of pre-gravid weight will be subtracted from 
the last reported weight prior to delivery. Excessive GWG is defined 
by 2009 IOM guidelines (Table 4). 

Pregnancy Outcome Data: Gestational age at delivery, infant 
birthweight, and infant gender will be recorded at delivery. Preterm 
delivery will be defined as delivery at < 37 weeks’ gestation, and will be further characterized as spontaneous 
or medically indicated. Preeclampsia will be defined as new onset hypertension (blood pressure > 140/90 on 
two occasions, 6 hours apart) and proteinuria (urine protein/creatinine ratio > 0.15 or > 300 mg/dL protein on a 
24-hour urine collection). Large for gestational age is defined as infant birthweight > 90th percentile for 
gestational age, and GDM as a positive 3 hour 100 gm glucose tolerance test38 requiring either an oral 
hypoglycemic agent or insulin to achieve glycemic control.  

Incentives: Women will receive parking vouchers, and $50 per CTRC per visit. Women will receive $5 for each 
FFQ completed, for a total maximum incentive to be $110. 

Statistical Analysis 
 All statisitical analysis plans have been developed in collaboration with Dr. Mark Weaver, Biostatistician. 
Prior to statistical analyses, we will calculate Areas Under the Curve (AUC) for PYY, ghrelin, and GLP-1, as 
well as insulin and glucose, using the trapezoidal method. 

 To accomplish aims 1 and 2, we will use linear mixed models with the postprandial AUC values as the 
outcomes, with separate models for each hormone and peptide. Primarily, each model will contain fixed effects 
for group (with or without prior history of GDM), meal (routine macronutrient meal versus higher protein meal), 
the interaction of group and meal, period (random order of meals), baseline BMI, and race.  For subsequent 
exploratory analyses, we will also include interactions with race.  Each model will also contain random 
intercepts for each woman to account for correlation between repeated measurements.  We will use 
appropriately specified contrasts for tests at the two-sided 0.05 significance level for each aim. 

 To achieve aim 3, we will use either linear regression models (with GWG or infant birthweight as the 
outcome) or logistic regression models (with GDM as the outcome) and the postprandial responses to each 

Table 4. 2009 IOM Guidelines for GWG 
Pre-pregnancy BMI kg/m2 Total GWG 
Underweight < 18.5 kg/m2 28-40 lbs 
Normal weight 18.5-24.9  kg/m2 25-35 lbs 
Overweight 25-29.9  kg/m2 15-25 lbs 
Obese > 30 kg/m2 11-20 lbs 

Specific Aim 1) To measure appetite signaling hormone and gut satiety peptide levels following 
mixed macronutrient meals among women with and without prior history of GDM;  

Specific Aim 2) To quantify maternal appetite signaling hormone and gut satiety peptide 
responses following a routine low-glycemic meal vs. a higher protein low-glycemic meal	
  

Specific Aim 3) To measure association between fasting and postprandial appetite signaling 
hormone and gut satiety peptide responses and pregnancy outcomes (maternal GWG, infant 
birthweight, presence of GDM).	
  

Research Strategy                                                                                             Page 41

Principal Investigator/Program Director (Last, first, middle): Boggess, Kim, A



meal as the independent variables. Due to sample size, we will fit separate models for each hormone and 
peptide. These models will control for baseline BMI and race.  

Sample size considerations: We calculated power for Specific Aims 1 and 2 using a standard approach for 
mixed models.39 Briefly, we used data from our previous studies34, 35 to estimate relevant variance/covariance 
parameters for PYY and ghrelin as well as the expected AUC values for obese women following a whole food 
meal. We used the estimated expected values to create exemplary datasets to which we applied a variety of 
feasible effect sizes, and we used these exemplary datasets along with the estimated variance/covariance 
parameters to calculate power. We estimated the mean PYY AUC will be ~400 pg-hr/ml, with a standard 
deviation of ~84 pg-hr/ml and a within-woman correlation of ~0.6. Under these assumptions, enrolling 30 
women will provide at least 80% power to detect a mean difference of 40 pg-hr/ml (i.e., ~ a 10% difference) 
between meals (Aim 2, a within-woman comparison) and at least 80% power to detect a mean difference of 80 
pg-hr/ml (i.e., ~ a 20% difference) between women with and without prior history of GDM (Aim 1, a between-
group comparison) using two-sided alpha = 0.05.  For ghrelin, we estimated that the mean AUC will be ~1700 
pmol-hr/L, with a standard deviation of ~525 pmol-hr/L and within-woman correlation of ~0.93.  Under these 
assumptions, the respective tests would provide at least 80% power to detect mean differences of 110 pmol-
hr/L (i.e., a 6% difference) between meals and 540 pmol-hr/L (i.e., a 32% difference) between groups. 

Potential Pitfalls and Alternative Strategies. 
 Subject enrollment and retention to complete all study procedures is a challenge for any clinical study. Our 
previous experience with clinical trials, some of which were very involved and invasive, demonstrates our 
ability to recruit and retain subjects. In the Maternal Fetal Medicine Units Network study of GDM, we were able 
to complete follow up on 92% of subjects,40 so we feel that incomplete data is unlikely in this study. However, 
in the event that a subject withdraws prior to completion of both study visits she will be replaced to prevent 
missing data. 

 It is possible that PYY responses are different between the routine and the higher protein meals, but to a 
lesser extent than can be tested by our study. Even if we do not demonstrate a statistically significant 
difference in PYY, our study will generate informative data that will add to the body of knowledge of appetite 
signaling during pregnancy, particularly among a high-risk group of women.  

 A high protein diet increases urinary calcium excretion with potential risk for nephrolithiasis and bone 
loss.41 While the risk for bone loss is controversial, we believe that a single high protein meal is unlikely to 
adversely affect calcium homeostasis or bone metabolism. Further studies on high protein diet in pregnancy 
will need to monitor urinary calcium excretion and bone metabolism.  

 Appetite regulation is complex and involves many interacting components, including a number of signaling 
mechanisms. Many hormones and peptides other than ghrelin, PYY, and GLP-1 may be important in GDM risk 
during pregnancy. We will store maternal specimens for future use to measure other appetite regulatory 
pathways (e.g. leptin, obestatin,).  

Project Timeline and Benchmarks (B) for Success. The proposed study, including team meetings to 
discuss study progress, will be accomplished in a 2-yr period according to the time-line below. We anticipate 
enrolling ~3 women with prior GDM per month for 5 months to achieve our desired sample size; we will enroll 
women with no prior history of GDM concurrently. 

Year 1 Year 2 
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

B1 Final enrollment/study visits 
B2 Final delivery data collected 
B3 Specific analysis completed 
B4 Data analysis complete 
*Study team meeting

Study Startup * 
Screen/Enroll * 
CTRC Visits B1 
Delivery FU * B2
Specimen 
Analysis 

B3 

Data Check * 
Data Analysis B4 
Final Report * 
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PROTECTION OF HUMAN SUBJECTS 
Risks to Human Subjects 
a. Human Subjects Involvement, Characteristics, and Design
 Study personnel will screen prenatal records under a limited waiver of HIPAA granted by the UNC Office of 
Human Subjects Research Ethics Biomedical Institutional Review Board to determine if a patient meets eligibility 
requirements.  Women are eligible if > 18 years of age, have a prior history of medically treated gestational 
diabetes (oral hypoglycemic agents such as metformin or glyburide, or insulin) and are pregnant with a 
singleton fetus 20-22 weeks with no known anomalies. If eligible, study personnel will approach medical 
provider to determine appropriateness of patient to serve as a study subject (i.e., to avoid inadvertently 
approaching a woman who has experienced a fetal death, but it is not recorded yet in the medical record).  If 
appropriate, study personnel will invite the patient to serve as a study subject.  We will enroll 20 women over 4 
months. 
 Study personnel will describe the study in detail and review the study protocol with the patient.  Women 
agreeing to participate will sign a consent form; one copy will be placed in their medical record, and a copy will 
be given to the patient for her records. Enrolled subjects will be scheduled for a CTRC study visit, and medical 
review will be done to collect research information. All subjects will complete a food frequency questionnaire 
(Diet History Questionnaire (DHQ): a semi-quantitative FFQ which uses an embedded question approach 
developed by the National Cancer Institute; web-based version available free of cost. 
b. Sources of Materials
Study personnel will collect the following from enrolled subjects: 

1. Medical history and overall health information (medical chart abstraction).
2. Blood collected at 2 study visits at CTRC.
3. Maternal weight at baseline.
4. Delivery and infant data (medical chart abstraction).

 All information and specimens that are collected will be used for study purposes only. At enrollment, 
patients are assigned a unique study number, which is then used to identify all information and specimens 
collected as part of the study.  Medical, prenatal, and delivery data will be recorded on data collection forms 
and then entered into the study database, using an ACCESS database specifically created for this study. All 
specimens collected will be labeled with preprinted barcoded labels with a unique study number assigned to 
the patient.  The list with the linkage of unique study number to a specific patient is kept in a locked file on a 
password-protected computer that only the data manager has access. 
c. Potential Risks
 There is limited risk from participation in this study. Women may find the meals provided to be unappealing. 
There is also risk for breach of confidentiality, which is inherent to any clinical research project.  

Adequacy of protection against risks 
a. Recruitment and Informed Consent
 Women who agree to participate will have the study explained to them orally by study personnel. Written 
consent will be obtained and a signed copy of the consent form will be maintained in the patient record, as part 
of the study record, and given to the patient.  Enrolled subjects can decline to participate or cease participation 
at any time with no adverse consequences. 
 Consent will be sought and obtained by trained research study personnel. The study will be explained in 
detail, and all questions will be answered. Consent will be documented in writing. A limited waiver of HIPAA will 
be obtained to allow study staff to review clinical logs to determine if potentially eligible subjects are available. 
b. Protections Against Risk
 Subject may discontinue study medication at any time. All assurances are made to keep medical data 
confidential.  Data collected as part of this study is collected on study forms that are identified with a unique 
study number assigned at enrollment. No patient identifiers will be on study data collection forms.  The link 
between specific subjects and unique study numbers is kept separately, on a password-protected computer 
that only the data manager can access. There is a very low-likelihood (< 1%) of breach of privacy or 
confidentiality. 
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Potential benefits of the proposed research to human subjects and others 
 There is no direct benefit to the patient for study participation. The benefit is the knowledge to be gained. 
The risks are reasonable in relation to the potential knowledge to be gained. 
Importance of the knowledge to be gained 
 Gestational diabetes is a critical public health issue with increasing frequency that can adversely long term 
maternal and infant health. Current dietary recommendations fail to reduce recurrent GDM risk. The results 
generated by this proposal will serve as pilot data for an application for extramural funding for a randomized 
trial of different dietary strategies to reduce adverse pregnancy outcomes to improve maternal and infant 
health.  
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INCLUSION OF WOMEN AND MINORITIES 
 The target population for this proposal is pregnant women with previous GDM.  The 
racial/ethnic distribution of the prospective study population will reflect the racial/ethnic 
distribution of the women who receive care at the University of North Carolina at Chapel Hill Women’s 
Hospital, which is 40% white, 18% black, and 38% Hispanic. All adult participants are female; 
infant participants will be 51% male and 49% female which is the typical gender 
representation of births at UNC hospitals. 
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Targeted/Planned Enrollment Table 
This report format should NOT be used for data collection from study participants. 

Study Title: Appetite Hormone and Gut Peptide Responses in Pregnancy 
Total Planned Enrollment:  30 mothers 

TARGETED/PLANNED ENROLLMENT: Number of Subjects 
Ethnic Category Sex/Gender 

Females Males Total 
Hispanic or Latino 3 3 
Not Hispanic or Latino 27 27 

Ethnic Category: Total of All Subjects* 30 30 

Racial Categories 

American Indian/Alaska Native 0 
Asian 0 
Native Hawaiian or Other Pacific Islander 0 
Black or African American 15 15 
White 15 15 
Racial Categories:  Total of All Subjects* 30 30 
* The “Ethnic Category: Total of All Subjects” must be equal to the “Racial Categories:
Total of All Subjects.” 
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INCLUSION OF CHILDREN 
 Mothers less than 18 years of age are excluded from participation.  Individuals under 
the age of 18 years are considered minors at the University of North Carolina at Chapel Hill.  
The University of North Carolina requires that parental consent be obtained for research 
involving minor children.  Women will be recruited at the time of admission to Labor and 
Delivery for delivery of their infant, and these women often do not have their parents with 
them, which makes obtaining parental consent impossible.  As such, women under the age of 
18 years at the time of enrollment into the study will be excluded from the research protocol. 
Neonatal information collected as part of this study will be determined from the mother’s 
medical record. 
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January 21, 2013 

Kim Boggess MD 
Professor, Obstetrics and 
Gynecology Division of Maternal 
Fetal Medicine CB 7516 
3010 Old Clinic Building 
Chapel Hill, NC  27599-7516 

Dear Kim: 

I am pleased to write this unreserved letter of support for your proposal to study 
appetite signaling and gut peptide hormone responses to a full meal among pregnant women at 
risk for gestational diabetes. The prevalence of gestational diabetes is increasing, particularly 
among African-American women, and our current prevention strategies are falling short.  
 As Senior Medical Director of Ambulatory Services at UNC Women’s Clinic, I am fully 
supportive of your role as Principal Investigator for this proposal and will facilitate recruitment to 
ensure success of the project. Congratulations on embarking on the work necessary to improve 
the health of women and children. I am confident that the results obtained from this proposal will 
lead to important information to be used to plan further studies. 

Sincerely, 

M. Kathryn Menard MD MPH 
Professor and Vice Chair of Obstetrics 

THE	UNIVERSITY		

of		NORTH	CAROLINA	

at	CHAPEL	HILL	

T	(919)	966‐1601	

F	(919)	966‐6377	

		www.uncobgyn.org	

DEPARTMENT	OF	OBSTETRICS	&	GYNECOLOGY	

MATERNAL‐FETAL	MEDICINE	DIVISION	

3010	OLD	CLINIC	BUILDING,	CAMPUS	BOX	7570	

CHAPEL	HILL,	NC		27599‐7516	
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PHS 398 Checklist

OMB Number: 0925-0001 

1. Application Type:
From SF 424 (R&R) Cover Page. The responses provided on the R&R cover page are repeated here for your reference, as you answer
the questions that are specific to the PHS398.

* Type of Application:

Federal Identifier: 

2. Change of Investigator / Change of Institution Questions

Change of principal investigator / program director

Name of former principal investigator / program director:  

Change of Grantee Institution

* Name of former institution:

3. Inventions and Patents    (For renewal applications only)

* Inventions and Patents:

If the answer is "Yes" then please answer the following:

* Previously Reported:

Prefix:
* First Name:
Middle Name:

* Last Name:

Suffix:

New Resubmission Renewal Continuation Revision

NoYes

NoYes
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4. * Program Income

If you checked "yes" above (indicating that program income is anticipated), then use the format below to reflect the amount and  
source(s).  Otherwise, leave this section blank.

Is program income anticipated during the periods for which the grant support is requested?

*Budget Period    *Anticipated Amount ($) *Source(s)

Yes No

5. * Disclosure Permission Statement

If this application does not result in an award, is the Government permitted to disclose the title of your proposed project, and the name, 
address, telephone number and e-mail address of the official signing for the applicant organization, to organizations that may be 
interested in contacting you for further information (e.g., possible collaborations, investment)?  

NoYes
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